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Akt* I.— "On Isothermal Lines, and the Dutributum JieM 
wm ike Qkbe, By Bami A14BX Amsm pe HuiaoLm *. 



HE distribution of heat over the Globe belongs to that 



«id nbser^atian fiiniifihed data from wluch the theory might 
obtain the c<»Tections and the JilFcrent elements which it re- 
quires. The object of this memoir is to £uihtate the collection 
a£ these data, topMent Moha di»wn fiom a gmt nmnbdr of 
anpoUUied olneryatioiiay aad to group them aoedrdbig to a 
method which has not yet been tried, though its utility has 
been recognised tor mure than a century in the exposition of the 
phmiomena of the variation and dip of the magnetic needle. 
Aa the djacuaakm bf iDdixridiial obadrartiotia viU be pubfidied 
in a sepacate work, I shall at present limit mymAf to a simpla 
sketch of the distribution of heat over the globe, according to 
the meet reoent and accurate data. Although we may not be 
able to Tefiar the complex phcDomena to a gencval theory, it 

* As this interesting and valuable Memoir, the original oC which wii paMiih<d 
in the Memoirea D^Arcueil^ torn. iii. p. 46f , has never appMMd tb OUT In^pUlge, 
And m it must be cunstantly ttSemd to Ml ail matme«ffimt speculations on Metaao* 
ltgjr» and should be Ivniliar to every persoa who paiaMW tiiit laapovtant study, we 
IfKwe iwrilved to ppeaent a translation of it to our readers. A small part of the 
laemoir appeared in an English journal; but almost all the reductfana &om the 
Centigrade to Fahrenheit's scale weze 80 moneous, that the numbt cannot be 
trusted. We have added vazioui DoCaa» whidi will be distinguished ftom tho«e of 
the Attthor 1^ affixii^ So. io iomur^ and H to the latt«K«*-£i»t 

vol.. Tu. m. 5, jvhY IBftO, Jk 
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% M. Humboldt on Isothermal Linei^ and the 

will be of ctmsiilerilile importance to fix the numerical relatioii 

by which a great number of scattered observations are connect- 
ed, and to reduce to enipirical laws the effects of local and dis- 
turbing causes. The study of these laws will point out to tra^ 
Tellers the problems to vhidi tbey diould direct their princqial 
attention, and we may entertain the hope, that the theory of the 
distribution of heat will gain in extent and j^recision, in propor- 
tion as observations shall be more muluplied, and directed to 
llioie points which it is of moat impcvtance.laiUiiitrate. 

As the phencMnena of geography and of Tegetables^ and in 
general the distribution of^ organised bein^, depend on the 
knowledge of die tiiree co-ordinates of Latitude^ Longitudey^and 
Altitude, I have been occupied for many years in the exact 
tnhiatbtt cf atmospherical teropelatiirea; biit I ecwdd nhfc 
dace my own dbaervatiomr without a eonst^st reference to the 
works of Cotte and Kir wan, the only ones which contain a great 
mass of meteorological observations obtained by instruments 
and methods of vccy miequal pncisioii. Htmng mhabitad Sor 
m long ^e the moat elemted |dmns of the Nov Continait, I 
availed myself of the advantages ^vhich they present for exa- 
mining the temperature of the superincumbent strata of air^ 
not fma insulated data, the reauits of a few exe u n i op s to 
ibi crater of a -vufcanoy but frcin the eoUeotioii of a gtMt 
number of observations made day after day and month af^er 
month in inliabited districts. In Europe, and in ail the Old 
Worldy the hi^eet paints of which the mean temperatures 
Inmbeendetennincd^aretheGaiirentof PriBsenbetgni Baifiria, 
and the Hospiee of St Oothatd • The first of thsse is plao^ 
at and the second at 6808 I c ct above tlie level of the sea. 

In America a great number of good observations have been 
made at Santa Fe de Begpta and at Quito, at ahitodfla of 
8,727 and 9,544 feet. The town of Huancavdica, oontaining 
10,000 inhabitants, and possessing all the resources of modern 
dviiisation, is situated m the Cordilleras of the southern hemi- 

* The mean temperature of the air at the Convent of the Gseat St Bernard, the 
Ite^t of which is 7,960 feet, is not determined. Thele ore aeveral viUagw iki 
BlirO{>c phic!:>d tit more than 5000 fcet of altitude; for example, St Jacqties de 
Apv at ^479, »d Tiioita Homy meu. Qtutoaeyt at S^IS Setu^tL. 
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. JOistribuiion of Meat ov/cr ilw GkhcK . d 
w^bme it>lS,dl^ of abaoHfta titfTaBon ; «nd the mine cf 

Santa Barbara, encircled ynih line edifices, and placed a league 
to the 80iith oi. Huancaveiica, h a place fit for making regiilal* 

dbteratkmi^ at liK.lie%ht of 14,509 feee, which i» dcmbk thitt . 

>Qf die Hospk^ St OolhfurB. 

These examples are sufficient to prove how much otir know- 
ledge of tlie higher regions of the atmosphere, and of the phy- 
sical condition of the world iit general, wiU incredsey when the 

tdencesy so long confined to tbe tempef^te 
sone, f^ll exCem) beyond the tn^os into' those vast regioob, 
where the S])anish Americans ha\e already devoted themselves 
witk such zeai to the study of physics and otilronomy. lit oiv 
dn^ to com p ar e with' the mean heat of temperate ctimatcsy the 
leoidte which M. Bo o pla n d and I obtained in the equinoctial 
regions from the plains to the height of 19,^92 llct, it was ne- 
c^sarj to a>l]ect a great number of good observations made be- 
yond the pondlda of ^ and ^\ I aoon peroetted how vague 
auoh a eompanaBn waa, if X selected places under the ineridiain 
of the Cordilleras, or with a more eastern longitude, and I there- 
fore undertook to examine the results contained in the most 
recent works. I endeavoured to £nd, at every lO" of latitude^ 
hot undef ^emt meridians, arsmaU number of places whooe 
mean temperature had been precisely ascertained, and through 
these, as so many fixed points, passed my isothei-mdl lines or lines 
^ equal heat. I had recourse, in so far as the materials liave been 
made pubiie^ to th^ observations the results whidi have been 
piMisiiad, and I fbund, in the course of this easy, but long 
and monotonous labour, that there ;n e uiaikv mian temperatures 
pointed out in meteorological tables, which, like a^stronomical 
positions, have been adopted without examination. Sometimes 
the lesoHa wm in dhwot contriufiction to the most recent obser- 
vations, and sometimes it - was impossiUe to <^8oover from 
whence they \\ ere taken. 

Many good observations were rejected, aolely because the 
afasohite hei^t of the jdaoe where they were made waa un- 
known. This is the case with Asia Mmor, Armenia and Pei^ 
sia, and of cilmust Asia; and while tlie equinoctial part alone 
of the New World presents already more thaii oOO pomts, the 
grniter number of which are nmple ^^ttlages and hamlets, de- 
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termined by baroinetnical levelling, we are still igUQiwt of the 
height of Ersenmm, Bagdad, Aleppo, Tehmn, Iffuhaili, 
Delhi and Lma, abore the levd of ibis neighboiinDg eeak 
Notwithstanding the intimate rdatkm in which we have lately 
stood v\dth Persia and Candahar, this braiich of knowledge has 
not made any progress in tlie last fifty years. 

We are not authorised, however, on acooimt of the decrease 
of teamperatnTe in the nppeat r^ons of the atmoiqpheie, to eon^ 
iuuiid the mean temperatures of places which are not placed on 
the same level. In die Old World, good observations, which can 
alone be nsed for establishing empiiieal laws, are confined lo an 
extent between the parallels of M and 70 degreea of latitude^ 
and the meridians of SCf east longitude, and 20° of we$t longi- 
tude. The extreme points of this region are tlie island of Ma- 
dma, Cairo, and the North Cape. It is a zone which is only a ' 
' thousand nautical leagues, (l|7tli of the q reum ftwaafe of the 
globe,) from east to west, and winch, containing ituB Basin of the 
Mediterranean, is the centre of Uie primitive civilii^ation of 
Europe. The extraordinary shape of this part of the world, 
die interior seas and odier cfrcumstanoes, so neeeisaiy §at de- 
▼ek>pmg the germ of culdvatiott among nstions, hafe gmn to 
Europe a particular cUmate, very different from tJiat of other 
n^gioDs placed under the same latitude. But as the physical 
sciences afanost always bear the impress of the places wher^ they 
began to be culdvated, we are aoc|istomed to considar ti|p disui- 
bution of heat observed in such a region, as the type of the laws 
which govern the whole globe. It is thus that, in geology, we 
have for a long time attempted to refer all volcanic phenomeaa 
to those of the volcanoes in Italy. In place of estimatu^ me. ' 
thodically the distribution of heat,' such as it exists on the iov 
face of continents and sexs, il has been usual to consider as 
seal exceptions every thing which diffess from the adopts ^yp^ 
or, by pursuing a method still more dangatww in infUflrigaiinift 
die laws of nature^ to take the mean t e m per at ures £af epsty five 
degrees of latitude, confounding together places under different 
meridians. As this last method appears U> exclude tlie iiiflu. ' 
enoe of extraneous causes, I shall discuss it briefly before I 
proceed to point out the metlMd, easeBtiaQy dillSmtf , which I 
have followed in my researches. 

■ 
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Bkitibmtion ^ Mtat mfer the Gkbe. B 

The temperature of the atmosphere, and the magnetism of 
the gMie, cannot, like those i^enomena which depend on one 
OMMe^ or on a mt^ eentare of actum, be disengAged from the 
influ^ce of distuflmig dreamstaiioes, by taking the avmgei oT 
many observations in which these extraneous eftects aretnutuafly 
destroyed. The distribution of heat, as well as the dip aiid va- 
nbtkm di the needki and the intenfltty of the teneatrial mag. 
artiiin, depend, by their natme^ on local cauBea, on the ooiHti- 
tution of the soil, and on the particular disposition of Aeitdk^ 
ing suriiace of the globe. We must, however, trunvd against 
^Mtfemihpw^ under the naiAe of extnoieouft and disturbmg causes, 
tliDse on wliich the moat impovtant phenomena, such a» the dia» 
tiibution and the more or leM rapid devdopement of ccginie 

life, essentially depend. 01" what use woukl it be to have a table 
of magnetic di{NS which, in place of being measured in parallels 
to tlie iDign0tic ecJUalor, ahouki be the mem of obeervations 
made on the nme degrees ol tmealrial latitude, bot under di& 
ferent meridians ? Our object is to ascertain the quantity of 
heat which every point of the giobe annually receives, and, >vhal 
ifl of most importance to agriculture, and the good of its iolia^ 
MMit8» the i£»tributk» of thfe quantity of heatom the diffi»^ 
Fsnt ports of the year, and not that which is due to 4o solaK 
action alone, to its altitude above the horizon, or to the duiu- 
tion €)£ ita influence, as measured by the semidiurnal arcs. 
Moramr, m ahidi pfove^ that the method of means is unfit 

fof aaoeftaiimig what belongs exchinvely to tke sun, (inanucb 

as ks rays iliuniinaLc only one point of the p^lobe,) and what la 
due both to the sun and to the influence ot ibreign causes. 
Among Aefte cauaes nwy be enwnerated the mixtureof the tem- 
pe wtnr c s of diffisient ktitndes produced 1^ winds;— *the vi<im- 
ty of seas, which are imtnense reservoirs of an almost invariable 
temperature ; — the shape> the chemical nature, the colour, the 
radiating power and evaporation i»f the soil ; — the direction of 
IhA ehaina of moiintiui% which act ^eSdier in fimuring the pky 
of deaooiding currents, or in aflbiding shelter agunst particular 
winds ; — the form of lands, their mass and their proloninra- 
tion towards the p(^ ; — die quantity of snow which covers them 
in winter, their temperature and their reflection in summer;—*- 
and, finally, the fields of ice, which form, as it wens ciicumpolar 
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continents, variable in tiieii extent, and whose detached parts 
dragged away l>/ cujT^te .wodiiy ia a seo^iUe luaouec e]^^ 
mmie of the^ampwite cone* 

In jdirtinpushii^y a» has Iqng be^ii done, between the mIot 
and the real dimaie, we must not forget, that the local and mul- 
tiplied causes which uiudify die action of the sun upon a single 
fukat qf the globe, are thcaouwlvet but neoandyy caiiat^ ths ef- 
Smb^ of ^ xaqtkm whikh the m produOBs ia ths alzno^phcsa^ 
fOld whidi are propnoated to great disttuices. If we consider 
«eparately (and it will be useful to do this in a discussion pure- 
fy4heocetii:ai) .the heat prqdueed by the (Rm, the earth being 
mppamA. at niit m»A miikoiat m f^twmfjhm^ and tha bast due 
t» other emaes legmded as distuiln^g ones, we ahall find ^lat 
this latter part ot the total effect is not cnLhely ibi i ign to the 
sun. The influaore of small cam^es will scarcely disap|)eair by 
takii^ tha maaii mamk of a great number ^ -obiarvaliitwis; &ur 
^ttikiflueiioittiiot 'iittnladtoaau^ieve^^ By the nuifaUity 
of the aeiial ocean, it is propagated from one continent to ano- 
iher. Every where in the regions near tiie polar circles, the ji- 
gom of the wantara are dimdnished by the adnuaUma of tfafO a»- 
kiniiu' ot wann air, which^ limng above the tonid nme^ ara 
eankd tmmrcls the pdoRi Every ivbere m the W Inper a te zone, 
the frequent west winds modify tlie climate, by transporting 
the temperature of one latitude to another When we 
fleet, beodflt, on the extent ieaa» oii the iorm aofi pNilo^gA^ 
dim of oontaii0nt8| mther ifi the- two heifiisphfm, or to tha eail 
and west of the meridians of Canton and ot Caliibrnia, w e shall 
perceive, that even if the xmmber of d^aervations on the mean 

' It is, then, from the theory alone tlMit we miut expect tadalv'- 

tninc the distribution of heat over the globe, in st) far as it depends 
on the immediate and instantaneous action of tlie suo. It does 
not indicate the d^reea of tMnpemluie eocpcefied by tha dilate* 
^on of tha ffififcuiy ia a ifaeniMm 

nfean amitnl heat at tlie equator, at the pmUelof 45', and uti- 

der tlie j>olar circle ; and it determines the ratios betivceii the 
■oLstitial aad equinoctial heats in difierent ;cones. By compaang 

* BaymDnd, Mmaire attr h Pormuk BarmeL 108 and IVL . 
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« 

from observations made under different longitudes, but with 
timt. Qf a single pomt of the earth's surface, we shall set out witU 
tbftt which is due to ibe imni#dinte action of the auOy.Mid to the 
wkei^^ikm ^^(her..iBMm% wbellw tliey ant •pMv^Nr.ked^ or 
pr()])agated to" gTMt dietanoet. This eomparMott ef theory with 
experience will present a great liuiiiber of iiileresting relations. 

In tim ydar 1603, previous to the lue ,ai' CQBifMirabie tiienoo. 
BiiAML ml t& nmiMi idi^aii of the maul tHBonoRitiiM > tilaat. 
HtUey laid the fint finiiidadoD* of a thaory of die liaiting ac- 
tion ot" the sun uucler different latitudes*. He proved that these 
aoions might eujtnpen^te ior the eifect of tlie Qbiiqiuty 4>f Uie 
mys. Tfaft mAm ^hich he poinis oul, do aol «qpNii awn 
JiMl; of tba niipinaiffj but tlie haat of » aunnier day al 'Ae equa- 
tor OEiid umdar polw cbde^ wfauh Im finde to be as 1.8^4 to 
S.i^lOf. According to Geminusl;, ]^)lyblu^. aiuuag the Greeks 
had pectceived the cau^ why there should be less heat at the 
oquator Ibni tiiider tha tiqfiio. The idem aho <tf • ^f^^ 
£01109 habitable and highly elevated Jn the midet of die teriid 
;ione3 was admiUed by Esatosthenes, Poiyhui^, and Strabo. 

In two memoirs published at lung inlervak in 1719 aod 
Vi6^ Mairati attffinpted to solve the fiepblems of the ■nhir jwriflHp 
fay tzeating them la a much moco 

He compared, for die first time, the ramlts of theory with those 
of observation; and as he found the difference between the 
heat of sumoof^r and winter much less than it ought to be hy 
iralnnlftlinii he reoooniaed ttu* iieniifliieDt heat of arLJift aim! 

Without niibtrusting the observalioiis he employed, he con- 
ceived die strange theory of centi^ em^ations which increase 
tlm heat of tiie atHMWPiiftWf fram the eniiatnr to tlu^ nola. 
supposea that thege emflnatiopa decrease to die parallel of 7^^9 

where the solar summers attain their maximum, and that they 
iheix iocrease fsxtm l-^^ to th^ pob. «Lamij€c>^« with thM . 

'' II . I L I J JIM I 

• Pm, Tranr, m% p. 878. f Thl« sbonid be 2.33$,-^ . 

X iMV* drnhtm^ tap, 13. $ -StnlMS Getgn Ub. tt.^. 97. 
§ ^fem. de Fjicad. 1719, p. 133; and 1765, p. 145w and tlO, 

^ I*jfrmtUrU oda Vum M HAhc dot Fcjults, 1 1 Jdy p. 342i 
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sagacit^r^idl < fi ii tiiyu i i hes all lib iiMitiMnMiti«il iwg«dm » has 

pointed out in his Pyrometrie the error of Mahan's theory. 
He might have added, that this geometer contbunds a quantity 
of heat whinh a point of the gkiie imms under the latitnda of 
dming idat three months of snnnaer, with the maximum to 
■which the inhabitants of these northern regions see th«r 
tliermometers rising in a clear day. The mean tempera- 
tur^ of the summer^ £ur hoax docreaaing ftom the pole to the 
txopici, am waAx the equate, under the pfetoaM of 45% ml 
titider that of Stockholm, Upsal, or Bt Petiefdbiijrg, m the rado 
of 81°.86 ; 69^8 ; 61 M6 of Fahrenheit's scale. Reaumur had 
sent his ne\r thermcMnetm to the torrid zone, to Syria, and to the 
UjOith* As it was then nckoisedi suflksiBnt to mock the waitoMM; 
diftvf(^ an idba was ftfnrisd lif tm wnMwrdtil Miwiaiaf^ wludi "A the 
same in all parts of the globe, it had been remarked, and with 
reason, tliat the extreme heats are more frequent^ and even more 
poweiiul^ in the temperate nme in high latitudes, than under 
the toniid zone* Without attending to the mean temperatui^ 
of mootHs, it was Vaguely supposed, that in these northern le* 
gions the summers tbllowed tlie ratio of the thermomctrical ex- 
tremes. This prejudice is still propagated in our own day, 
thoujgh it is well estabiiahed, that in spite of the lengdi of this 
da^s in thisnotth^, the nMB temperaturtaof the w ar i n est inoollis 

at Pcltjrsburg, Pans, and the Equator, ai*e 65"- .06; 69°. 44, and 
S^^A At Cairo, eccoirdiDg to the observations of Nouet, the 
three mondis of sumnH^ are M<^.74, abd cons eq uently 19^ 
iwrmer than at 6t P rtigshmg, and 10* wariner than at Balis. 
The summer heats of Cairo, are almost equal to those I have 
experienced at Cumana and La Guayra between the tropics. 

With regard to die central emantdioh of the system of Maii 
ran, <Nr'to tike qmmthy of heat windi the terth giVes to the am* 
faient air, it is etey tol conceive that it cannot act in sH vSBacam. 
The temper at 11 1'f of the gldhc at tht^ depths to which we can 
reach, in general differs little trom the mean annual temperature 
<if the atmoqpheie. Its auction is of grelft impoitanoe ftr the 
servalion of v^etables' ; but it dbes not become sensible in the 
air, unless where the surface of the globe is not entirely coveted 
with moWf and during those months, whose mean temperature 
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i§ beknr ditt of ' llie wMe yw. In the miHi of France, ilir 

example, the radiatiun of tlie eai th may act upon the atnios- 
phere in tbe five mo&tbs which precede tlie month ot April. We 
flfrnkhefeof the pni{i«r Imt of lliegbb^o^ that vbioh li 
wridbfe Mft g|NMit €lu|il]iB9 and noC <if the radifttioa of 'the mifiMse 

of the glol)e, \vhich takes place even at the summer solstlcL', rmd 
the noctumai di'ects of which have furnished M. ii^revost with 
«B nmidiiMte iMMm of 
MflMBBk httii feu wi y thflt ill iho tMBponito sone 4mi Mnt <^^he 

• solar summer is to that of the solar winter as 16 to 1. M. Pre- 
vost admits for Geneva 7 to 1. Good observations have given 
mo for the mean tempenuure of the tuiiimtfri cad the winters at 
GenefrnM^.V ; 6«*.94; snd «t llcFMMbtflg WJtikmA Cl*.0& 
^%rto nuinbofB'' neidief expcets Ttttton nor ebiuliile <|lNffltitie8, 
but thcniiometrical differences considered as the total effect of 
the calorific infiuences ; the ratios furnished hy theory separate 
the heat fimn ef^wy other indiraet Aet JBitferimiiet 
mene eueeeMil than Mavan in hb theorefieal esaaje on the so* 
lar heat. He sujiposes that the negative sines of the sunn's alti- 
tude during the night ^ve tlie measofe of the nocturnal cool- 
mg^ and he ohtaiiui the eatnuNrdiaayy tesultf^ that under the 
equator the oaU at midnight ought Id be mote rigvyrous dian 
during winter^ under the poles. Fortunately, this frrtaX geo- 
meter attached but little importance to this result, and to ll ie the- 
ory fiom whioh it is dedimsd* 1^ second memohr of Mairan» 
ipHhimt addmg to the pitildems which had besn attsnqited smce 
the time of Halley , has at least tihe advantage of eos Btaimi^ some 
general views on tiie reiJ distribution of heat in diffi rent eoiiti- 
nenta. It is true, that tlie extreme temperatures are there con- 
slaBtfyeMbimdedwidi the mdsn teaiipmatmM; hot prefions ' 
to the imhs of Cotte and Knvany it was the first attempt to 
group the facts, and to compare the most distant climates. 

Dissatisfied with the route followed by his predecessors, Lam- 
bert^ vti his Treatise on Fyrometij^ dirseted his attention to two 
v4kj diffisfeat Vbjects. He investigated antiylksal exptessions 
^i* the curved, which expro&i^the ▼anation of temperature in a 



* X>tf Cakri^ ra^nnani, p« 27U 277. idt. f (.immeiU, l^tirnff, torn, 9a 
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place where it liad been observed, and he resumed in kl grast* 
9ti gmetsiiiy the theorem of solar actkxk He giw formulfB^ 
tpm ivUoh we.iiia7 find the heet at any day at all ktiftudas ; 
but beinn i^rpkxed with the detenniiMtioii of the nocturnal it^ 
pcrsioa oi' tlie acquired heat, or the subtangents of the noctur- 
nal QQflJiBg *, he gives tables oi the difitrihutioD of heat uodcr 
diftiiwil pnltalfiy aod i« diifiBieiit wiaiiiiBi f , whieh demde ao 
nueh fmi ebMvalieii, thai it would be vary diAeak to eaadbe 
these deviations to the heat radialmo tium the globe, and to dis- 
turbing causes. We are struck with the jiilght Hi%r^jE^<^ which 
the tfaaoKy iDdioatea batMGii the mean immnfl* tamfiantima eC 
l^aoaa attnated undair equalof and the ptdar *»fffi^ aivd bi^ 

tween the summers of the torrid zone and tho^e of tlie tempe- 
rate zone. It cannot be expected, indeed, tliat analysis is ca- 
paUe of detenDOBmng the diattibntiop of haat sudi aa it exisu 
OB the auifine of the globe; Without aaaploying empiiml 
laMTs, and deducing the data from actual obdenratkm, the theo* 
ry can subject to calculation only a part of the total effect, 
or that which bekm^ to the immediate action of the solar mya; 

pheRQiiMiMi of the mKadoii of aui&oaa»die franamiirfniiof boat 

through sohd l)odies, and the cooUng of these bodies in media 
of variabie density^ we nwy still expaot to be able to perfect 
the thoDiy of solar ^fl^wH^j and to oonipiita the diatxibiitMai oA* 
tiie hefltt Moenrad into the extanor cmat o^ our i^anet 

In discussing wliat may be cxpeeled from the purely theoretical 
labours of Geometers, I have not spoken of a celebrated, but 
very coooae Manwur of Mayer» the refimner of the Lunar 
TeMaa. TUi woAfWnttm an IIBB, mm poUiabed twenty 
years aftc yn aid^ in tie O^ra Inedita j. It is a method, and 



« /ymeewi p. 141. t ^ 

p, 440. bM ^NcB. a esiimla .wlkteli acoandt Iwiar v^th «i)iiinttklon tlaa tiist 
of M«y«r* He admiti Uurt tfaetempemttue incraum i(om the pole to the cqna- 
tor, M the codoe of the letitude taised to the power of S4*l but he jndidiovtf- 
Igr aMs, IhMt thb IbMMda Is mpfiiadble only to a sum of the Old WoilA, tMir 
the NottiMni AttaoUc O ciiHU i* » H » 
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iK>t a tlnxiry : It is an essay eisentially diiierent from those wt 
have qiiotied, aod^ «s its IsnrDed author calla it, a dftmunMKtt 
<if tbe nH«B bast finiid anpiiyaUy by jthe applicatiioii of co* 
aflkiMrtt fbifMbed by obaefraticm. The method of Mayer is 
analogous to that which Astronomers pursue with bo uiuch suc- 
€e8«y whfiQ they cacEect by small st^N» the mean place of a plttW^ 
by WieBwi qf iiH>qmlitit qf it» motion: It does nol praoit 
tbe Mmh of tbe MlMr ootioii disengaged fipoin the inAomoe of fo^ 
reign circumstances ; but, on the contrary, it estimates the tcni- 
peratum such as they are di;itributed over the globe,, VjUatever 
bs tbt Guneqf tbst distribiitimi* Tbe mesA beat two piMS 
wiiisiiiil under d i ffigw n t latitudiwi baing giveii» wa find by a rinpia 

equalioii the tcmpcraLure of every other parallel *. The calcula- 
tkms of Mayer, according to which the temperatures decrease from 
tba aqOaSor to tbe poik»9 as the squares of the gtoflsof tba Jatitiid^ 
gm Mults pwfihiantly precisa, wbcn tba plaea doas not difliar 
much in longitude ham that of the regions where the empiri- 
cal co-efHcieiiU have been obtained. But, even in the noithem 
hemisphere, whan wa a^ly the lonuula to places situated 70^ 
cr W to tba east cr wast of tbe UMvidian of J^uif^ tfaecaloida- 
ted moila no longer agree with dbaervatkm. The aiim wbidi 
passes through tliose points whose temperature is S.'i \ does not 
coincide with any terrestrial paraikrL li, m the Scandinavian 
Femnanlaj wa meet with tfab aur?a under the 66th or fifth da> 



* Tte Snnals ifawi by Migrer WW Ts^Si ms* litt.; urTslt+lf oot 
SLat. 4» Bemmm^f lode; md T= Si«5S tb* LaL,orTs:£S^a6 coiS Lit* 
for FaliTCnheit*t icfdA. Since the pubUcatlkm of Humboldt*! nMmalr, H* DuMfKm 
has fetmned the wilijectdf flie cartb^tainpeirtiiwte hi» yWrfilid!i O < y io rf a » taa* L 
|b 484 Pftm, 1819« He ghtitfaeflflwKpgiinmihii wMthle slmm Ae — wthat 
orMay«s|pDi SnSii« tte meta HmiiiMlini| ii—Hns ^ thaCfUyederjIi^ vib 
T=2rfl»>I<etflsdn. TUsfttmiday which ieai^pttiivinaeeiii^ 
iS the tempcratum in defect f<Mrl«atwtee below 4S*»aoditt««06wfi)ra]Itheh^l^ 
hiltvdee, a* eppeize from Doa b aiie on ^e table. It !• ilietefbre dbfiooily deibetivt* 
M PUji l lia i ii ; h nw f w ni ^ adnriSne it as applicable principally bBiwaes Ae pMU 
Wier8SPsadaa*«fX«lil. litoughttebeiiiMriM^ilMfclstttakDvvSBnei^ 
Sr haa been a ti murf 9m He tuoii Siwj w mii w of fte ayii»M» ia orday ta mahs the 
lenilSs agree with obaamrtioni made In the tampeiate iagloaa» whereac the mean 
l a m peia tu ie of the eqnator, aa aaoetiained hjHunbcOdt, is S7**S$ sad If thia w«e^ 
mod fai De n ibw i a i e n^ a gwfawda,it wwi ld m a h a the dMfcww eaa itfllawahi ii m . 
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grfe^ bf latitude, it descends, on the e u n tmry, m ^orth Ammm^ 

and Eastern Asia, to the paialld ol from 53® to 68^. But the 
dii'ection and the inflexions of this curve of 32° of temperature 
influences tilke neighbounng isodiennal lines in the same hmdi- 
ner as the inflexions of * the magnelie equsitor modify die finM 
of inclination. To demand what is the mean temperature, or 
what is the magnetic inclination under a particular degree of la- 
titude, is to propose problems equally indetcnmnate- Though^ 
even hi Mgh ktitttdes the magnede and die isothennal lines m 
not rigorously pt^rallcl to the magnetic equator, and to thecufve 
of of temperature ; ytt it is tlic distance of any place from 
this curve which deCennines the knean tettipierature, as the in- 
dhiation of the n^edOe depends on the insgnedi! latitude. 

These considerations are suflUcient to prove, that the enrfMrU 
cal fornuiia* of Mayer require die introduction of n co-efficient, 
which depends upon the lon^tude, and consequently on the 
directito of the isothennal lines, 'and their nodes with the ter- 
irestriai parallels. Mayer had no mtenlion of disengaging the 
results which he obtained Iroin the influence of all disturbing 
causes : ile limited himself to the determination of the effects 
of altitude above the level of the sea, and those of the seasons, 
and the length of the da\'. He wished to point out • the war^ 
which pliilosoplicrs oug-lit to ])ursue in imitating the method of 
astronomers. His Memoir was written at a time when we did 
not know the mean temperature of three pomts on the globe % 
land the cdn^ectiims which I propbse )tfter tiding the Ssofhermal 
lines, so far from being incompatible with the method of Mayer, 
are, on the contrar}-, among the number of those which this 
geometer seems to have indistinoCly foreseen. 

Kirwan, in his work on Clinrates, and in a learned Wbtedtc^ 
logical Memoir, inserted in the eighth volume of the Memoir^ 
of the Irish Academy, attempted at first to pursue the inetliod 
proposed by Mayer, but, richer in observatioas than liis prede^ 
oeMrs, he soon peroeived, that after long calcukiiQflAs, the 
'results agreed iO widi <6bseahration ^. In order to try a new 
method, he selected, in the va^t extent uf bea, tliobc pliices 



KirWs jMiMle if ike Tm^ptniMn ^th chajp. iii. 
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whoee te nyeatt itee suffered no diange but fram penMMat 

causes. These were in the part of the great ocean commonly 
called the Baciiic Ocewv from W of South to 45"^ of North 
titiide» juid in tbe port of the Aliantic OeMii» between the fN^ 
raUdeof 40^ md 60% finn the coaete of England to file Gulf 
Stream, the high temperature oF which was first determined by 
Sir Charles Blagden. Xu-waii tri^ to determine for every 
month the mean tempoatuie of these seas at 
latitude; and theae results afllicded him tenw of coiai»rifloii 
-with the mean temperatures observed on the solid partof the ter« 
restrial globe. It is easy to conceive, that this method has 
no other object, but to distiiiguish in climates tiiat is in the to* 
tal effect of ooior^ eq/fiicmtxj*, .that whi^ is dne to the imnw- 
dtate action of the sun on a single point of the globe. Kirwan 
first considers, the cai th as unifonnly covered with a thick stra- 
tum of wat^, aud then compare the tetup:;ratures of this 
vater at diiilS»:ent latitudes^ with observationsy at the surface of 
ocmtinents indented irith niouBtaiQ% and unequally prolQiiged 
towards the poles. 

This interesting iavestigation may enable us to af^pireciate the 
influence of local causes, and th^ effect whieh aiisfs fiopi ^ 
position of seae^ on account of the unequal c^MMn^ef watetiaad 
earth for afascHrfoing heat It is even better fitted for Htm ob* 
ject than the -^f^^o^/ o/'jVcfTnA- diclueed iiurii a great numbey 
of observations macie under different mecidiaus ; but in the act 
tual Blatftcf our pbyaieal knowledge, the method proposed by 
Kirvan cannot be followed. A small number of observationa 
made fin- from the coasts, la Uic course of a month, iixcoj with* 
out dcHibty the mean annual temp^rajiure of the seafi^ ^ts surfacei 
and, OQ aooount pf the slowness with which a great mass-of wf, 
ler fUkyws the changes of th^ temperature of the sunounding 
air, the extent of variatiofiB in the coarse of a month is smalleij^ 
in the ocean than in the atnios]jherc : i>ut it is stili greatly to bo 
deiired that wq should be able to indicate by direct experi- 
eqoe, for ef ery para}kl, and ibr ever;y mmith, the mean tempe* 
* latuve of the ooeim under the temperate aone. The mkea^ 
which Kirwan has formed ior the extent of the seas, that ought iq 

-« 

* See my ^datton Jlittorifue^ tofg, i 
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fbrm the term of comparison, is foinulcd only in a small degree 
upon the observatiotifi of navigators, and to a great degcee on 
thie tliedfy of Maijor. He has ako oonfininded experiments 
made on the 8ii]|)eHldal tempi^liBhife of the ooein wttli the m* 
suits of meteorological journals, or llie indications ot" the tero- 
peratui'e of the air which rests upon the sea : He has obvious* 
ly reasoD^ in a circle, when he modified, ather by tbeoi^ftical 
mippontkms or hj obierrations made cm the etr upon the ooaatsof 
continents, the table of the temperature of the ocean, in order 
to compare afterwards with these same results, partly li^poLlie- 
tical, those which observation alone furnished in the iiUerior of 
the ettrth. After the works of Kirwan, we nnist notioe tbow 
of Cotte, which are merely labofioQ's; though naeAiI, compila- 
tions, which, however, oug^ht not tO be used without much cir- 
cumspection. A critical spuit has rarely pre&ided over the re- 
dnetion of the observation^ and they ate not arranged so as to 
lead to general tesohs. 

In detailing the actuiil state of our knowledge on the distri- 
bution of heat; I have shewn how dangerous it is to confound 
the imihs of observation with theoretieal deductioii& The 
heat of any point of the globe depends on the obliquity of the 
sun's rays, and the continuance of their action, on the height of 
the place, on the internal heat and radiation of tlie earth in the 
middle of a medium of variable temperature ; and, in short, up» 
on eH those csuaes whidi are themselves the effiects of the 
lion of l!ie earth, and the inequal arrangement of oontinsntB 
find seas. Before laying the fonn elation of a system, we must 
group the facts, fix the numerical ratios, and, I have aheady 
pointed oot, sabmit the (dienomena of heat, as Halley did those 
of temsfnal magnetism, to empirical laws. In following thia 
method, I have first considered whether the method employed 
by meteorologists for deducing the mean temperature of tlie 
year, the month and the day, is subject to sensible earn. 
Assured of the accuracy of the numerical awegesy I fasve 
traced upon a map the isothermal lines, analc^oos to the 
m^pfietic lines of dip and variation. I have ( (nisidcred them 
at the surface of the earth in a horizontal plane, and on the 
decKvity of mountains in a vertical pUme. I hare examined 
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4i« mereaie of ttmpemtuie ftm the pole to the equator, whkh 
isineqtial under dBflbrentmerkBinB; diedistnlratkiiiof liieitw 

quantitv ol' luat over tliG different seasons, in the iMM mitfieii* 
mal parallel, and under different latitudes ; the curv^e of pcrpe- 
toal snows* which 18 not A line of equal heat; die tmp^ature 
of the hiteik>r of the earth, which is a little greater towardk the 
nui tli, and in high moontms, than the mean temperalUFe cC 
the atmosphere under the same parallel ; and, lastly, the distri- 
bution of heat in the ocean, and the positkm of those bands, 
wineh may be called Bands o^ die wannest waters. As the 
limits of this extrsct will not permit me to enter, in a detmbd 
manner, upon these different discussions, I shall confine mjself 
solely to the principal results. 

It was formerly the custom to take die nuunmum and mM- 
mtm of temperature observed in die coarse of a year, and to 
consider half die sum as the mean temperature of the whole 
year. This was done by Maraldi, De la Hire, Muschenbroek, 
CdnuS| and even Mai ran, when they wished to compare the 
vety warm year of 171B with the exoesifVely cold years of 1T09 
and 1740. De la Hire was straek with the idmtity between 
die iinltVu ia temperature of the caves of the Obsci vatoi y of Var 
lisy and the mean of the observed annual extremes. He ap- 
peam to have been the first who had an idea of the mean qnan* 
tity of beat which a point of the globe reooves; and be adA^ 
" We may regard the air of the caves as the mean state of the 
climate Reaumur followed also the method of a maaimttmf 
diough he confessed that it was incorrect f . He noticed th# 
hmirs at which it was necess a ry to make obsenrationi; and after 
1735, he publidied in die Memoirs of die Academy the ex- 
tremes of daily temperature : he even compared the prochu o of 
two harvests with the sum of the degrees of heat to which during 
two oonseeudve years tbe crops had been exposed. When be 
treated, however, of the mean temperature of the mondi, he 
contented himself, as Diihamcl did tliirty years afterwards, 
with recording three or four thermometrical extremes. In order 
to have some idea of the enors of this impec&ct mediod^ I msiy 
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•lal% dwt «vc& m 1777» the niMn tcnpistiiifi of Touioa wm 
ertimaiied by Cotte* at 79^.08, though afbrwiffdf fnund, by 

employing the Hliuie msm of obAprvatiops, that it wab uot more 

In otder ti> dimipiah the «nor» of (he loethod of lUDnaabeib- 
tneme^ it was percdhred, thougli very late, that it waa nmsnarf 

to subdivide the curve which e:^presses the variation of tempe- 
rature. Twenty-four extremes divided among twelve months 
of the year^ give an annual mean more exact than thfi two es- 
tsemas of aU the idwefyatifcms* The onlinates do sot incraaae 
umfbirmly and unbtemiptedly up to the maximum of the year, 
and there arc partial inflexions sufficiently regular. The more 
we subdivide, and the more we tuow the terms in the series, 
the moce will these terms ^pfirosimat^ end the leas error will 
Inhere be in the supposition of an arithmetical progressoon, and 
in that of the equidistance of the different muxinia and vi'mima 
of temperature. Thpse Qonsiderations enable us to appreciate 
the three method^ fiixiyding tp which observations aore at present 
made. 1. Obsenralioiu are made l^ee tims at sunrise 
and sunset, and at two o^clock in the afternoon. Tliis was done 
at Giiucva during the three years 1796, 1 797 and 1798. In the 
pbservationsy the hour oi mid-day was preiierred to that of sunset. 
%. Qbaervatians are made twicg every day^ at the two periods 
which are supposed to ^ve the mayimum and the minimnm, 
uauicly, at sunrise, and at two o'clock in the aftern(X)n. 3. Ob- 
^rvations are made once a-day, at an li^our which, in dift'erent 
aeascHiSy has been found to reprqs^t the mean temperature of 
th^ digr* It is .thus that M. Raymond, by a jiidieious iadue- 
tion, has proved, that the height of the beinonieter, at roid^day, 
gives, in our climates, the mean atmos^pherical pressure, correct- 
ed for the diurnal variation* 

In Q9lcidat|nj;')- f gv^t number of observatioDS made be- 
tween the pai:allel9 of 40" ^nd 48°, I have found, that Sisingle 
observation at sunset, gives a mean temperature Avliicli differs 
only some tenths of a degree from that which is deduced from 
obeervatigns mede at $uiar|se and a^ twp o^cloek. /The tbvia. 



* Mem, dtlaSoc Rojfole de Med, 1777, p. 101. f DeU FtmnU Mvrm, p. 213. 
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tens of different moiiUifi, do not eumd VS, md they 9fe very 
icgukriy poa 

ftm. M. Arago'* has exnninod for tefen years theo baerrrtkw Mi 

of noon. They give for Paris IF'A more than the mean tempera^ 
tiure of the whole year. Upon high mountains ia the tenq^ 
rate me^ the diflfeieiic* ii fctftdj I'Bf . By the upliMt i M i 
€f coeffidcnts, variable acoofdmg to the kdtade and the elmu 
tion, we may deduce the true mean temperatures Iroiii observa- 
tions made at any particular period of the day, nearly in the 
same mamier as we can asoeftain the kttlode of a place ham 
altttadea of the sun, taken ont of ihe meridBaii. 

If we do not stop al two obscrvalioiis of the raaxnnum and 
luinimuiu^ but add a third obeer\ alien, we commit an error mora 
or less serious, if we divide simply time the sum ef the ob* 
senrationsy without aUenffing to the durabon of the pndal 
peratures, and to the place whifih the third observation occupies 
between the List terms of the series J. Experience proves, that 
the mean temperatures of the year, obtained by two or three oh* 
servations, do not difo sensibly, if the MBtermediatia dbrni laihai 
is flufficwndy distant (Jour or jitw hours) ftun the obsenwtioB 
of the maxffnum and mimmum. Whenever, therefore, we do 
not take into account tlie duration of the intermediate teio* 
peratures, we diould prefer the two obssrvatiioiis of the* «k» 
treme temperature, which is the metfiod most generally adopted* 
We shall content ourselves with pointing out the errors to which 

• The mean of the observations at noon at Paris was 56*'.84' ; at Clennont 
in Auvergnc {elevation 1348 fm), ^6°.30; at StrasblLtg ^CVtlaiMi 443 fwt), 
BulUttfi fie la Soc PhUom, 1814, Oct. p> H. 

t AttteiiavteiarStGothHA. Mfkam Sms. Pid^ im, p. iff. 

, tJ ^mmfii OBthfliatfa iw, 1 1^ ia 0» nwafcjg^ 4r.4» at fin tMiii 
tmoon, M**4| aad at 11^ In %9mia§^ 40% imomomfy 46*A «r 8^ €twil§ 
in the origfaii^ la caigjitfcy fcy lha dsiatinn, w» fcww 

tha aiaM far W tKuini, jsmrji 

M e, s4f4s ^ 

$ SS4L0 
Tha ma mem af whkli ia 51*.0i Tha mean af fha fhtaa aii i a et i ralifliu% m asM- 
vtfmJ^takimfhSOrs» If matopat^tiroailnnia liiB9CialBN% vaMlhava 
#v tfaair hslf som 

VOL. HI. NO. 5. JULY 1820. m 
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' l8 M. Huuibcddt on laoUicnJuxl Lin^, and the 

vsSb the series of twenty-fours into two. equal parts. The maxi- 
mum is an epuch ii^ai iy iixed : the rmng of the &mi retards o^^ 
liastiffla ir three iiQim^ Aa wf .oughl l» UkM into account iim 
dumiooLai tka piidaL tenapeBatnvs, in ondfir to*ftkl die qiiNOh 
^ of beat divided bH^ten the mf^t and the day, we mutt 
couple the maximum of one day with the minimum of the 
day ^oUowiog^ ajad not be content vdtU taking iialf the «C 
ail tbe ffMumna and. niMmm of a montli. In the.ordiaaiy me- 
thod, m delcffmiiie only tha mean temprnture of the partof 
tlie clay comprehended between the rising of the sun and two 
O^dock ia tbe . aiteraoon ; and wc take it for granted, t^at tba 
flwaa tamparature ia the mm * &fm two. o'clock to auprise nesi 
day. Thift double #mr, . of want of equi-distanoe^andof tba 
coupling of dbservatkw, does not in general produce errors of 
more than some tenths of degrees, somelinies in excess, and sompr 
littes in defect, since the warm and cold days are mixed f. 

AU tibe. palcplplrf nesulto wiQ enr in dalbett if the X& oidi* 
nates, through whidi the curve of the year panes, do not 
express an arithmetical progression, and if the pailial irre- 
gidaiities do not sensibly compensate one another. It is ontj^ 
en due eiqppfliitiim diet we can, jodge by the extreme terma of 
tlm airk% of the am of dm termsy that ia^ of the partial tape* 
ratures. It is very obvious, that near the maximum, the in- 
esease ought to be more slow than in other points of the curve, 
and that- thia increase m the temperature of the air ought to 
depend aan the nnexif tfae^ann^ allitwdei end on the emimian of 
die fa£aat heat of the globe* ' 

• Example At sunrise at 6^^, 50°; at 2 o^ ^ock in the afternoon, 62°.6. At 

lunset, 51*.8; at 2*>, fiG°.2 ; ;it sunriise, 60\ The trae mcaiu wiU be for thefint 
84 hours d6*.9, and for the i^iecoud 59°.0, for we shall have 

For S\ I (50^0 -f. 66°.2) X 8 = 450°.4 for 8* =: 472 .0 
16 I (51 '.8+ Sr.6yx 16— 915\2 for 16^ = 929\6 
The method commonly employed gives i (50'' 4- ti2°.6) — 56°.3, and A (C6^2 -j- 51*^ 
58M. The errors being — 0 .(j and -f U9, sometimes positive and sometimes 
negative. — H. 

'f The error disappears when days of equal temperature succeed one another. 
It amounts to 1^8, if the mean temperatures of two a«Be«wa?e dajs iHSaSsom V 
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It appeared tu me very imporfrftff to ei^abTish, hv (^b^T- 
Tations made at every hour, at dift'erent periods of the year, 
fltid iMdcir cUlfeivM IfrtitiideB^ lite of cottfidgio^ thrf c>b 

I have selected from the registers of the Royal Ob.^ervatory at 
Paris clear and calm days, which oti'ered at least ten or twelve 
dMerralimis. Unkr th« eqiuilor^ I have ts^^eiit wbdie^di^iii 
dBtdtniiiing the honffy iiiCKniclnfs aiid dMranteOtt it tcufMnU 
ture, in marking the thermometer both in the shade and in the 
sun, and also the progress of evaporation and humidity ; ond 
in order to avoid cakulalion, I measured with a quadrant the. 
tllilude of ilw flan ct oth cribtorftttkia. ' I*dioM dajfs and 
mglite completely calm, and when thtf Ticavwis #ef^ entity fifct 
from clouds, because the mass of vesicular vajx>iirs interrupts 
the radiation from the earth. The result of these experiments 
uBB oecn Toy saiiiiactorjr, ana prafc% wnac saa atreaay ooen 
dedilood ftoni idhc comcidenoe lictwccB temfMratmnB oT flio 
earth and the mean of daily observations, and from the regular 
progress of the mean temperatures of months in dittierent years, 
that tile «ffi»t8 of small disturbing causes may be compensated 
By s gvBWt mitiiber of i^bstimAatm I htfire obtained anally 
goQif Tibralts }yy taking, ibf sewi'al nontlis, fSuB mean of9 oV^oek 

in the morning, of sunrise and midnight. I have computed the 
temperatures by the distance of the mcunmum expressed in time^ 
and on the suppoattioa of an aritfanKtical pfo^franon* I htC9t 
feondthat, under the Tonid Zone, the morning eum from 

sunrise to the max^'mium^ differs very regular iy from the even- 



• On liw 8d and Scptambcr 1 61 1« laU 46^. 50", 



Sum of the tcmporaturti 

during 2 1- h[)urs, 

6.^5°. 71 Fahx; 

67^.49 

934.67 

83467 

83537 



True mean 
taking into afiooonttbe 

duration. 

5r.«2 Fabr. 

59.90 

66.74 

66.74 

66.74 



Half mirrt of the twocx" 
tfwne tcni})LT;uures, 

58'.28 Fahr. 

61. S8 

65.12 

6aoo 

65.50 



4S.61 Mcttk 

The time latt diqrt sheir an eqpiaUty of tanpettfioe, whldi it Twy nttprfi^ 
n wnon qpci no* ippwr dw n ma wa nmh*-iit 

B 2 
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m M^Humbddt m ImOmwui Lkm^ md Dk iri buM tmcfMeai. 

ing curve. In the moniiiig the true mean temperature^ such as 
we £nd by takii^ the duratioa into aDcount, is « litUe 
thaiilialf theaumof the extranes*. In the the 
u in a oontmj dmetion, and the of temperatures ap- 
proaches more to a progression hy ijuotitiiu. The differences 
do not in general exceed half a dc^ee, and ceiculatkMi pmee 
that die coniiMiiietioii m ngular. It would be oiitioiw to ca»- 
nine the effect whidb die Tediwitftn of the eerth het on theeB ho* 
rary effects, the changes of temperature at the surface do 
not foUow the geometrical progression, in so far as they take 
Dleoe in a m^i^iim of uni^QCin tenmefature* 

In otder to avoid the use of an eihitxary meimiTy^ OBtimo^ 
mere express the diameters of the planets by taking that of the 
earth for unity. la hke manner, I express the mean tempera- 
Uffs^ not in parts of the equatorial heat, but by the aiilhi^aetkel 
ntioe whiflk ^i l bt'ft botwem thieheet amd that of tibo odier pexelU 
Ida. Thie method fipeee us fiom the want of unifivrauty, whieh 
arises from the use of different thermometers. Instead of say- 
ing that in Europe, under the parallel o£ 45% the mean tempe- 
leture is Centig^sdet oc 56%l^ of fahwnheit, we say that 
itiasrli)",4i87, and in hit«5fi^ = L0V% The» andunedcal 
ratios inform us of what is most mteresting in the theory of the 
distribution oi heat, that in thermometerb whose zero js the 
pmnt of melting ioe^ the mean tamperatures under the latitude 
of 4fi^ a^ fiS" aB»9 ill our nBioiis» die AajjT and die Olni naer- 
ly of the equatoaal temperatuie^ which I auppoae to be 81^5. 

( To be continued. J 

Calculation of a Supposition of 
troe mean by an arithmetical 
the duration. progreMloii* 

Before the maximum, 11th September 1799, 70^52 Fahr. 69^.44 Fahr, 

14th 69.36 eS^OO 

18th 7124 7(kS4 

After the fluunmum, 18th August, 6&79 69.80 

20th 70,16 7t.S4 

27th 68.71 69.S6 

Before the maximvm, 17th August, 69^16 eSiOO 

After the manntvm, 17th August 6548 664X1 

Total cAct, 17th August, 67.37 67.01 

H. 
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AST. IL->-0».ll# Jt U imp^ Fmer qf Ihe FifnMgmm AM. 
By Mr WiLLiikM Raw at. Communicated by tfie Audior. 

Abo iJT twelve months ago, it was notified in the newspapers, 
that the acid ibrmed by the destructive distilkuion of wood, Qomr 
maijy cdiad the PygptigBooa Aod, Yum the property of fn i wif ^ 
mflf ttmHil (lulMtiuiocs Afqoi iwitFiifiirtwiii 

Since this fact was announced, 1 have triocl ;i variety of expe- 
ximents on this subjiict, not only as a matter oi curiosity, but 
abo whli the vww ct w ad mn g die mad aameeabk in domestie 
aoowNBy^ wad m partkulair ftr tlie p i cB gf it iap of anbafil rab* 
HmoeB used as provisions in the victualling of ships. 

The pyrolignous acid, the product of the distillation of wood, 
is now well known in Britain as an article of f^"^'*^^^ and in 
ilf oalm Hate ia a iiqind c£ a iHiito wina ooiour, poawawng a 
ilfoiig acid liightiy astringent tMte, oombinad with an «npy* 
reumatic smell. When this acid is allowed to remain in a state 
of rest tor eight or t^ days, tar of a black colour subsides, and 
the aaid k than cmapuatiMy t m mjf um t. To purify it to« 
dwr, it undergoes the prooen ciP dialillatkin, by wfakh il t« fraad 
from a still greater portion of the tar with which it is combined, 
and it is thus rendered still more transparent. But though the 
process of diatiiiation is repeated mthout end, it wiU never ho, 
finaed fram the yoiatiW oil with whidi it ii eonfamad, and whiah 
is the caaae of llie empyreunm oonatandy e e fm hin ed with it 

From the above sketch of the qualities of this acid, it may 
be perceived that it contains the same properties for the preacr* 
valioa of ammal matftm htm putra^Mstioii that the noMikiiig 
tbam by wood doea^ wiucli ia p ra e tioo d at pt camt by the moat 
barbarous nations, and which has been handed down from the 
remotest ages of antiquity. 

In the curing of red herrings in this country, the fish, after 
being freed from the gut, are partially aalled, and then luqirwU 
ed by the eye-holes on rods of wood, in a house constructed for 
the purjx)se, on the floor of which fires oi wooil are lighted, and 
kept burning night and day with a smothered heat, until it ia> 
awertained that the herringe are fully cured If red heitii^ 
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mst Mr Xiamsay an tb^ AiU%$epik JP&wer 

■ 

wete M ftilly salted ms tboee wUeh are cimd m the oommon 

maimer iur wiiite heniiigs, ihe fish ^v()ukl be clisa<rreeable from 
€gBO0M €yf salty and wquU not posseis tb» zof^iuiate ii^yoiir. 

From the expoiniiiila to ba afiarim^ 
wladi wie have had 'fiinD Fnnmo£ the MrtiHytii pamw of the 

pvrolignous add are •ftilly entitled to credit, and the person who 
first applied it an aatiseptic, deserves tiie gratitude of man* 
kind. These ramarkB are laade, not with the iika thai tha £bw 
MpttiBMatii aftcffwanif sMituiiMd]) aaa'Of ao imiih minatanoa .aa 
to give full information on this sul^ect, my intention only being 
to induce those who are interested in the curing of provisions > to 
tty tta powerful effects. I shall tfaentfim meniiwi a £em caqpa* 
fitteBAiiB thaotdarmi^Mh tfaajmaina^ y 

On the lOtk-cif July kat, a mmkmt of heitings wme eieaned 
iii the common inantiei-, and, Avilhout being salted^ were innner- 
sed three hours in distilled pjiolignous acid, of the speci- 
Ite gnna^r of l^ilL On vitUhmv^ the ^ 
Aet emwidirtihly anftened, and had nal tha fiimii t a i of 

fish taken from a pickle of common salt. In this state they 
were hung on a rod to dry in the shade, were frequently ej^ 
flAnd, «^ thcmgh the months of July and Augnt wm vmy 
kioC, tiiahmings had not th» ah^iteat sign of pntagfiwiMn; oa 
the contrary, the mmH wm qnha w h oha a mi e, although joined 
with the flavour aiising from having been steeped in this ackL 
On broiling one of the herrings, the empyseuBiatio amell ma 
fltrongiy devdc^ndy and thefiih wm hj m mtana nyifaihh tm 
ikote who afe hot n i«M >o m a d to thia fctooF hot aftar bong 
kept for upwards of six months, they remained in a state of 
complete preeenraticxi. From experiments made since, I £od 
4iMl; {qrndignoiia acid, of ipeaifie gmvily of l,Olie> ia too 
aimig hut the hnownioo of for ao hug • period m time 

hours, but that simply dipping tliem in acid of the above 

strength is sufficient for their preservation, if they are after- 

mifda dried in tho^ahada; and on boilii^ henrings done in thia 

mime, thy wa» wy ag r w i a hit to the twte^ and had nothing 

^ dMBgrndbik aufi^amni^ dioaa had which w&» 

^eped for three hours in the acid* 
•• ♦ . • 
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Although it is thu^ t \ icitnt ihat fibli nmy be preserved with- 
out the intervention of sail ; yet mankifi are so aociiitaBMd to 

my nest ii^pmiMnti iwo nMMlB widi die ¥mw o£ 

UDiting these antiseptics in the curing of proA isions, 

A number of very fine haddocks were cleaned, split, and 
t^l^japiUltdwithMihiirw ki^ (inw liiiiifl iIimmi^ 
Ifaqnvim dipped ftr cbout shnm meaaiB m pyrolignoasadd, 
then hung on a spit in the shade for eight days before being 
used. On being broiled, the fish wece of an uncommonly fine 
iAwar, delicately whita^ and were equal to what an caUad FioB^* 
mil HaddcMski^ aiiiiii 00 wq mmIi attaeiM^ Am • lywipaiiitivia 
experiment, I riloifsd uttB f£ the ftrfi to remain twcJf e hoars in 
the pyroHgnuus acid ; on withdrawuig it, it was soft and tender, 
which showed that the acid had begun to decon^iOBe the nu^ 
cnlariMofthtikbL Oiibraili^ttyitiidltiMHniMqiift* 
Me» of tha iiamogs wiaeii am tiM> long steeped mlliaaaida 
and wa:^ unpalatable, from tiie strong empyr«iuuia and acid 
taste. 

' HerillBgi#Mett»diiithe«naiflHnBW^ 

aiieeeMS bjr Mng fin* alightly and wkb nk,. dnuoad» and 

then immersed in the pyrolignous acid. After being dried in the 
shade lor two months, the quality and flavour were equal to 
those of any red herring which I anrar tasted^ and the fish xa^ 
tued tilfe sfahm^ and ft«db appevam whWi li»y hMMca 
ttken Aon the sea. 

Wh^n these exjx^riments were begun in July 1819, th^ maiMt- 
ger at the works in which I am interested, dipped a piece of fjMab 

berfkpytidigiicmMdof dMcpi^ 2iMt 
not iimner aed mofa than one maalUb : itknyaria my po at tpgiwi , 

(March 4th 1820), and is ;ls free from taint as on the day when 
the experiment was made, in July : no salt was heie used. 
He at the aani^ tnaa dipped a fiete of beef in pim tk^garrthtf 
ifceifie gncntf^^MAwmlfiOSfi he hifeiiiad me ^Mit on Ite 
l8th of November last it was perfectly free from taint, when, 
being broiled, it had a very agreeable sub-aeid taste. From the 
latter cirtMiiistaiiee^ it appears that vhiegar p j o s se s g^g in a certain 
den;[ ee the same antbepticquaUty as ^pfidignra t&ace 
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M Mr Baarnvf o» 1k§ JnH uf ik^ Jhmer 

I III! nil iiiiiii— 1 ijf llik iinmiiilimi i I bave cured some haddocks 
i^IMtiB vinegar; ifasf «» cDtinfy.fitM Aw taial, M 
cooked they had an insipid taste, ham. tfc» mmt of di|^ 

saiiiie taste to which we are accustomed. 

f jKua obsarving the fihfvngff' which takes piace on iish> wlpMi 
•tBD ki^f nnKMd m pjrioK^^ it if^em th«t tbs acUl, 
wlmtoofltiong, aeta»»0ab«ntof the aathetntunk 

not only shortened, but fibroub matter was diirused through the 
liquid) and the bulk of the fiah was diminished. But when 
Mktnaaijdifftim the mU, ao dkmmAm^ot balk tak« 

|dMSO> 

My experiments have not been extended farther than thoae 
above narrated^ but iroin tiiem we may saieiy conclude, that the 
pyidignous acid paiMM ha^ utiKfilic powers, mad that it 
iii*»—*f^y pHMi cnnflBtly iMefid in domsilMi nowioHny* 

Whedier tlie pyrolignouiB, or any of ikm ot i i cf ▼a go taMe aoidsy 
were eni]>love(i in the ^art of embaln^ing, cannot now be ascer- 
tained; but witli the view of observing thmr ettects, I ux. yaacii 
ago atairad a haddock with poonded UurtMcona acid in eryata]% 
and hmg it up to dry. It now ahowad Am leaat sign of pu> 

trefaction, and became ncai-ly as hard as wood; and although 
ejqxiaed to oaaual moisture, and contact with many kinds of 
ywaij na change took phoe in ita cxtoml i^peamoe ^unag- 
tbe above pariod* 

Ahhougfa my experiments on the antiseptic power of the pyro- 
hgnous acid liave been chiefly confined to tiie preservation of 
iiab^ yQt,.ij:am sevani trials mado with it on beef, I find it has the 
aanapowiii pmarangit aoundi and when barf ispartialfy 
aahed, and than , steeped ftr « abort dme in the pyrolignoua 
acid, after being drained and cooked, it has the same flavour as 
Hamburgh beef; and I have no doubt, that, with proper ma> 
difications, its use may be wrtrodfd to the pceaervetioa every- 
qpOBieaofaiwuillbod. ThiawiUfaeiiwydeebdileolqeet^paf- 
tidilariy in the curing of provisions for sea-stores, as a very small 
cjuaiitity of salt will be necessary lor keeping them in a sound 
atate; and the acid with which they are inpcfgnated, may pm> 
-vtaot the tendency to aeorbutic aftotiona to iriiieh aMven 
subject in luog Toyageai 
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From what has uuw been stated, it is obvious, that this acid 
possesat^ high antiseptic powers ; and cousidermg it a pDOpor 

bitted^ Miwled in the pwtifTMtioii ef MHW i l ihrfiufWj I 

»Bce dipped haddocks and tresh beef iii pure vinegar, of the 
speciiic gravity of IJiMM^ When fish were allowed to r emain m 
the iiiiiigir jGhr a ftir mm^tmf I ohitmd that tl^ musculac 

iMM dy«lidy acted «i»ap 
place, and the acid became milky. When TUK^ar of a Miuii^U 
quahty was used, die iish was entirely dissolved, particularly' if 
aided by heat But both fiih and beef which were dipp^ ia 
na^of tho ^aeifie ymity of l,iOO«» and wUdh im atei^ 
wards dried in a flanmier heat, nenr miam pedhctly Gm 
from taint. On mentioning tins to a respcctiihle clergyman who 
resided in a secluded paxt ot the country, where fresh meat caiu 
Qoi at aU dnM ha aonw i nlty jMsiaoedf ha ttirtftd ta ne^ lhat 
th* two kit friA bmM iMd bf iWfy TO f». 

gularlv wij^ed with a cloth which was previously moistened with 
pure vinegar of the specific gravity of 1,054 ; and diat tlie beef, 
itmIi kc WMPa thus kept «paet and fimh dtniqg the heat of 
Mnninar» aevaiai dagrc haa g m than lhaf otbcrvtaa vould hnva 
been*. 

From tile solvent power of pure vaiegar, it is obvious, that a 
new oompound is formed by its union with inert animal sub* 
ftmpfffi and it 10 nrahihlai thaL in rnntffBu rn m o£ due 
they ere pcaterved fmn putrefaeliQii. When a Knen cknh is 
moistened with vinegar, and full\ dried, the vinegar is cva}x>. 
raied» and no trace of it is loft on the cloth; but when the same 
ydaagtt is applied to anuHwd subshmnw in the nnadbr ftmeriy 
doioiibed. bv etstinnir them in it* thev retiin tha acid teefee* at* 
though dried in a stove at the temperature of 80 degrees of 
Fahrenheit's thermometer for eight or ten days. 

fish cured with the smoke of wood, are by no means dis* 
i^^EeeeUe to most people. Nair» the innaeimi of £aod in the 
pysoligiious add, is nenely the appfiention of the moky pnn* 
ciple (d It may be so termed) in tlie lii^uid state. But wheth^ 



* Vinegar in its pure state, of the above strength, is sold by Mr John Crombic, 
Merchant Street, Edinburgh, and by J* and A. Miilar, Biahopsgnte Street, London. 
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it would be safe to pack fish in bulk which have been immened 
in the pyrolignous acid, when caught at a distance from knd, 
mint be tke mfajeet of dqwfiiiicul tay tiiew tHio inUMitid 
hilMblmiimi. If h « tiied, I woaM iidms, tte aftor iIm 

fish are well cleaned, they be niercly fully dipped into tlie acid, 
and then laid on a drainer, so constructed that none of the 
acid is lost When fully drained, they may be packed iBta^a 
earic m tfaeeomnoDiiuibiier; aad wIm it it pimnid dbitt the 
twrtnre w not injwml, a sfight spfniklni|f of mk may be given 
to them, to render them more palatable. If the fish are in good 
preservation, it would prevent yessels which reiDaiii long at sea 
in tfaa pRMGcnftios of tho fliiifi'yy ftoB> benii|^ budbOTBd witii iIm 
fltowage of flak. 

When the pyrolignous acid seems too impure for further use, 
it may be clahtied by the following si^iple procefs: A doaen of 

fbr darifying fiquids, may be added lo every twenty gdBoaaof 

the impure acid, which is to be heated in an iron boiler. Be- 
fore boiling, the eggs <x)agulate, and bring the impurity to the 
surface of the boiler, whidi must be carefully aynoied off* Tin 
adU ttRist fliiii be wkfadnMi fivn the boilM% ai it li n aohwt 
-of iron, which would dailcen its odour. 

It mav not be foreign to the present subjact, to mention an 
impTOTement made by me in the repackmg of white herrings, a 
Immcli of 'trade whwh i§ tufw of sd muoli impoftnoa to tidi 
country. 

AlK)at ftix years ago, I wa^ applied to by an extensive dealer 
lor a metho<Lof puriiying the brine used as a pickle in repacking 
herrings . He toid ne, that it had been onstomary with him to 
boil the brine, and to skim off what was s nppo ee d to be the i»« 
purities contained in it, but that tt sfUl remained impure aa ftiu 
merly, and continued to retain its piiuid sm^l. 

On trial of a portion of the impute biiae, I found that this 
was the case, toad that ^ matlit thrown to the owfim of the 
liquid, when hovled, yfisf hi ttttSttf saK eelslUhied #idi At hn- 
purities contained in it by evap*)ration. The brine with which 
white lierriugs ore surrounded in the cades in which they are 
{tacked, is always at sttOfatidH ; hence die eause why lahtt crys- 

taffises on the surface ahnost as soon as it boils. 

» 
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muffym iiUavs: It wtM dilated ^nth water to the wptdBc gnk 

vity of l,160y and then put into a dean casUiion boiler. For 
every thirty gallons of English wine measure, a dozen oi eggs 
were baat iqp and anted inth the biiaa; at tfaa lane timey about 
^ ^ fif^ glfffHiri itHwifff^ waff whft prt vaPi ^ tba bBilaif 
and tlia wlslt wtSL atifiad togctkar* Tlia fama lieuii^ ooar li^ 
lu^v saturation, when heated, allows the impurity coiitzuned in it 
to rise to the surf ace, and wiaaa brought ta boily it caret uiiy 
rfriafiiaadoff, Tlie lk|uid oft aooiiBg te naar aa favaaa water* It 
ia imil loMiwii tiial diaiBoal iflribibaa TUank 
stance frees the brine from its oflcDsive smell, ancl at the same 
time the egg& ix)aguiating, carry off the diarGoal and ioipufitiei 
of tha fanaa cnlirely to the surface. Qa igmk paekb|§ tha 
hefringf^ a lary mil portkmofailtiailiawadciithaKitiotliat 
die bfine may again become saturated ; and the brine, when 
cooled, is poured into the cask until the libh are covered by it. 

The very respectable dealer whom I directed to the abova 
lamai'fiHr ctenQfiaig tenaa^ iiaa ftf^afntfy taki aae^ tbal^ lioaa 
kaadi^k,lw haa iwvar iMdaoaofikd^ againat tha Iteru 
rings ; and, as a proof of thi% he disposes of several thousand 
barreia yeady. 

GLABGonr, March 1820. 



Aet. III.— On the Length of the Pendulum^ in reply to a Let^ 
ter contained in No, XVI. o/ tlie " Quarterljf JourruU qf 
Sdence^ By William Watts, Elsq. 

I Fau aqrialf oaikd Ufon to aodyea cirteiA uhaaiiafiuivi aofe* - 
teinalaaa latter whkh has appeased hi 1^ XVI. af ^ ^ 

terlv Journal of Science, Literature, and the xVi is,"' under the 
signature of Z, relati\« to my remairks on Captain Kater s P»» 
per containing Expesiineiita for determining the length q£ tba 
^ 8« «w n *i tt ^ PaaduhnDi' in: dia i**"*"*^ db T«iaMinn : IfmraiMtft Ai* 
catia haa thou^^t fit to gLvt a vary pqMd and w^ir 
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iB Mr Watti m JLmgik ^4k F^t w i m hmi j 

Um of tny pifMr; «ad to miiwmtiml tht feahi wkmh it 

, > _ 

1 

He eommences with observing, that this writer (a Mr Wil- 
liam Watts of the Customhouse, Penzaace,) begins by mista- 
king the length of the Seconds Pendulum £br that of the 
dHliwi of £xpteiBMat; mi in riMWuqognee awiro the con- 
duMi thai tii» mnidber by wlueh lb» tqiim of dift are of ^ 
bration is lu be multiplitxl is incorrect.'''' In reply to this, I 
oandiiUy acknowledge that I have committed a small mistake in 
oometiiig an error idudi Captain JKater has Men ialo, rek^ 
tiva to die eoneetbn dne to tiio amplknde of the arc of vi- 
Imttion ; and 1 now find that the said error does not amount to 
more than one-tim-d of what is stated in my former paper ; as 
the number by which the square of the are of vibration k to be 
nnltqpliedy sfaonUL hare been stated at about 1,6K6, uMead of 
1,645: whereas the &ctor hfOtcfitmn Katw k 1,660; 

consequeiiily it is incorrsct^ as already as%»erted, althougli not so 
the same degree. 

Thia mislafeemeiity in the magntode of the error cnnmiitted 
by Captain Kafeer, ia of littk or no coMoqnenee^«"^wt» Beeaoie 
the formula, which he has cm ployed for tlie purpose of reducing 
a Jiniie circular arc, to the ca;>e oi an infinitely small arc of vi- 
bradon, is not the approprioie om ; and, secondly, Because I 
have already fumidied the proper fiiniiiil%<— giiren the demon* 
stration of it, and dedueed firaiB it the oonraet lesult, due to 
the aiuplitude of the arc of vibraiion. And although the de- 
monstration of this important formula forms a prommmt iea- 
ture of. my paper, and ia no where else to.be found correct; yet 
it did not euit the purpose of Z even to notice it in the oiMae' 

of my paper, which, he says, he was temjjlcd to give ! 

The next charge is, that I have convicted Captain Eater 
of not having eipressed the number of vibratione made by the 
pendnhim in twenty-four hours nsTown the tteafeet htendredA 
efn vCWolfOfi.^ This is very true, and I night have stated, 
not even to the nearest ktmdredth of a vibration. But, perhaps, 
it may be urged that this is a thiiing enrory and a matt^ of no 
importa nce ; but howcfver tUs may fae^ sueh was not the opi. 
nion of Kdt, Madueu, Arago, &c.> for they expressed the nu BO- 
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b«t of vilicaUons made aa a mean solar day, to the nearest thott^ 
m ud W of a i>^rwtot ,- and tins k all llMt X taHmd ftr« Bi* 
not to rest the cmte upon mere wirfbmtded anertioni, m Z kee 

done, let us see how the facts stand ; and for this purpose, let us 
resume the 5tli set of Experiments, marked (£), since it ap- 
pears to be entitled Uatif tm much credit as any one of the 
aefM% and, I imagtiia^ to mm tbm the fini^ Mrd and Jbmtik 
•Bit, beoanse of the great imgaiianty lAuh is Ibund to obtain 
in the decrease of the arcs of vibration in geometrical projO^res- 
sion ; so much so, that I should not hesitate to reject them as 
defective, and insnfficieiit fiir the purpose for which diey wve 
intended. Then the great weight being below, we shall iind, 
by the appro] )ri ate I'onTiula given in my last paper, the foUow- 
ing corrections tor tlie circular arcs of vibration, viz. 2,1648 ; 
1,75S4; i»4156; and 1, which being added to the oor. 
responding number of vibrations made in 24 hours, less 0*,1S; 
and the mean of the whdle being taken, there will result 
8(>0j8,7703, the number of vibrations performed bv the pendu- 
lum of experiment in the same time. Captain Kater mi^es it 
oidy 86058,76, which is not true even to the nearest hundred^ 
of a vibration. And as the clock gains O'',!^ on mean solar 
time, it iollows, that tlie jjendulum of experiment will perform 
86058,9503 vibrations in a me m solar day. The distance be- 
tween the Imife edges being 30^44085 inches at the temperature 
62^,' and the mean expanskm in parts of this distance, due to a 
change of temperature of one degree of Fahrenheit's thermo- 
meter, being equal to its 0,C00000959th part, the distance be- 
tween the knife edges at the temperature of 69^,8 will be found 
=^,440717 inches, the length of ^ experimental- pendulum 
in air, at the altitude of feet abow the level of the sea. ' 

To find the length of the seconds pendulum we iiave tlie Ibi- 
lowing proportion : 

inch. inch. 

86400» : 8,605^,9508^ : : 39,443717 : 39,13^935, the length 
of the seconds pendulum^wi ait; add to this O^OOMi the eiMu 
rection due to die buojasiof of ifae atmosphere, and we shall 

fmlu 

have 39,188855, the length of the seconds pendulum In vacm^ 

at 83 feet above the level of the sea. 

» 

m 
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To reduce this length to what it wowW have been liad the ob- 
wvatioii hem mado at the level of the sea, We hmye the fbUoir- 
iigifonniUi: 

tf^l-i- —^9 where /' represents the length of the pendulum 

at the level of the sea, I that of the jx^iciuiuni at tiie place at 
obMrmtioDy who^ height above the level of the let ii kf and • 
the indius of the earth m the Utiide of liinoe m 

shall have 

inch. 

= + O^QOOSll =$9,138666, the length 

4)f tlie aieoiids pendulum m oaaio* at the level of the 9ea» and. 
at the tempeiature of Wt of Fahrenheif a thermonietery aa 

e&tiiiiated by Sir George Shuckburgh's standard scale ; or 
ioch. 

39»l372i05 bj Geiicral Roy's scale ; the latitude of die place 

me. 

of observation being 51' 31' 8 i Nordi ; or 0,9940999, as es- 

* me. 

timated in parts of the " metre ;l bouts;" or 0,994310006, as 

estnnated in parts of the metre a traits," as I have ibuud> by 
Captain Kater'a experiments^ that it would be unsafe to wi^er 

incl'i. 

that the Metre d bouie^ is iese than 09,370940; or that ^ 

inch. 

^ Me^ d irmkr 'vi greater than 39|970831 of the standaid 
scale. 

If we add to 39,138606, the length of the seconds peadulum, 
determined as al>ove, by means of the 5tli set of experimeatS| 
the correction 0,00017 proposed by Mr Trougfaton far the sp9^ 
dficgpafilkaof tebosaaiid the deal endi^ we ihall have Cap- 

indi. 

tain Katar's length of the pendulum corrected, 89,1388^^ 

which differs from the length of the pendulum I'ibrating seconds, 
as determined by Mr Whitehurst, and corrected by Mr Troii|^ 
U», by only OyQQQSUA parts of an inch m t^ect. 

It mey be alio xematked, that if we zi^ect the Ist, and 
4lh wta of eiperimmts, the mw emr^ <ir die g^ 
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be i'earcd, v^ill be found equal to 0,000044; and as this errof 
may be eitlier in ejccess or dyfiwrtj it muiUbtf iiBBafe to ha^ml % 
bet« that the length of the seooods pendulum, in the klili^ 

inch. 

of London, u greater than dd»Id9006» which differs from the 
length cf the sttd pendulom, as detennined by Mr Whitdiurat, 

hy only 0,000154 parts of an inch in defect. 

It is beneath the dignity of philosophical discussion even to 
notaaa. the obMrratioo of Z, respecting an object beiqg aion 
iheoii^hateleiGi^ wfaenitianotanthefieUof beeauee 
it cottfliila in a mere ac^inn, which lof^knans denominate ^< ig- 
noratio elenchi^ or mistake of the quLstlon, that is, when .some- 
thing eii^e is proved which has no necessaxy connection with the 
thing inquired into, and consequently gives no detsnninatiaB to 
tlie inquiry, aldiough it may Beam>.at fiiit ^ da la « uii» 

the question. 

I may, therefore, repeat the question, Why caunot the 
disqppearance of tlic disk, (or, in odier wocds, why cannot the 
UMlaaC whtn the disk disappears,) ha nated toaquarter of « 
seeMid, as radily as to an entire second Biot has noted the 
periods of coincide lice to a fraction oi a denary second, and, in 
my Quinioni no su i fici e n t raasoa can he s nni g nffd why Captaaa 
Katsr aoold not bm dona aoililBBwiBBi 

I ihafi eondbde m^ icmmhs hy oibasnFing, that the e^or of 
the Quarterly Journal of Science has thought proper, in two 
places of the Index to No. 16^ to apply to my remarks on Ca|^ 
Um K«tev^ axpenmentB, the of^ptoMDua epithet iMibtrait but 
with what degree of justiee cr propriety he has ventursd on 
sucli an iinii'arrantahle Interference, with an indiA idual who has 
given no just ground whatever tor reproach, I most clieerfuliy 
submit to the decisbn of the pufahc, ody laqnasting^ that itncy 
be kept in view, that tiie qaestkm principally rriataa to xmrf 
minute quantities ; such, for example, as the 10,000th part of 
an inch, or to such a degree of accuracy as had not hitherto 
been attained ; for the length of the seconds pendulum had basa 
at least t^rlmlfy d a mnuiM ad lo ahant the 10,OOCMhparttif an 
inehlon^bpibreCaptsio Katev^atlsntini was directed totbe sub- 
)ect ; and it was even a still greater d^pree oi' exactness, as weU 
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d2 Dr Hamiium dfi a Map of the Mouie beimen Tmiar^ 

18 mifiottioii, of the length the produium vibntiiig seoonds 

111 the latitude of London, whkh were Uie objects of his xe» 
seaitdies. ' 

^^^^^^^^^ ^^^^^^^^■pw ^ 

March 1820. ) 



Aet. IV. — Account of a Mop of the Route between Tartargf 
and AmarapurAy an Anikauador from ike Comri of Amk 
to the Bmferor of China, By Fhakcib HAinLToHy M. D» 
F. R. S. & F. A. S. LoKO. k Edix. Connnunicated by the 
Author. * • 

mify cf which the Moagaqpniyiiig k a xedoced ^opy* 
see Plate I., was given to Cs|ilafai Sjiiies» the Britisli Heaihsit 

at Ava, by the Zabua of Bhannio or Panmo, who had been 
on an embassy to the court of China, and wlio repeatedly sent 
lone of his officers to Die, in order to explain such joiatters 
ni the map as occaeamiid difficukj. .This officer aociiMapfc- 
■ied bis master en the enhassy, whsn both had. aeqiaMl a 
fewwledg^ of the world, and a politeness, that distinguish- 
ed them much from other Mranma (Burma) chids * aod the 
lo^Seer at least was aoquahittid wi^ tbe Chinese laogo^g^ faa^ 
ytDg been born on the frontier cf the empire, and edimted in'a 
town where many Chinese have settled. map is one of the 

rudest, which I procured ; but is important as tending to settle, 
bj high and perfectly informed' authority, many most interest- 
ing points lespeoting the mm whiob'enter tbe fiurtfaer penin- 
'siila of India fwm Thibet and China, and thus enabling us to 
decide with more confidence on the relative siluaiions oi' differ- 
ent places in other maps, whidi oontain a greater detail, and m 
kid down willi move skiU. It is for this mson that I have gi- 
ven tins as a pndiminarj to maps, in other lespeots of moce 
merit. « 

The embassy from the king of Ava received audience of the 
CUane monsrch at what thsy called liiaxf^atal of Taank^ that 
is of Tattsry, meaning pnifaaUy the Emperor^s bunttn^Mt at 
GehoL From thence they returned over a chain of mountains. 
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mii Ammrapktrdf % m Ambauadar to Cktma. 

liaving a desert on thdr. ri§^t, to Fekin, which the Mmnmai 
call Udin. This journey, whicb in a strai^^t hue, aooorduig ta 
B*Aiivi]le'8 map, is about 115 miles, occupied seven days, or ra- 
ther more than 16 J miles a-day, w hit ii would require near f 0 
miles ot road distance. The mountains are those along which 
the gnat wall ia buih;» and the desert is that of Shamo^ bejond 
wfaieby .on tiie upper part of the Efawadi, are towns called 
Ehandi and Main Lun^ to which I shall have occasion to re- 
vert. 

fram Pekin tba embaaqr retimiad (0 dayi journey^ to a dtf 
called Podsu. From Botisu they returned in wheel-carriages 

15 days journey, to a city called Honan, probably the Honan 
of D'Anvilie. This being about 420 mik ^^ in a direct line from 
Pekin, and hsvuig taken the embtBsy S6 daji^ it came 16^ 
nilas of direel distance daily, or vcKy nearly at the same rate as 
it travelled between the capitals of Tartary and China. The 
towns mentioned in the map are places where tlie embaasy halt- 
ed £ar refreahmant* 

FxoBk Honan t» a citj called Hupaeh the route was hy wa- 
ter, and the iomoey took a month, probably proceeding down 
the IToaiijrho, and up the Yangtse, on account of the iiiiuiense 
m/fi id which, tha country to the right of the route ia "i^^^ 
iSBter. 

From Hufnah die route prmsded, by land, 10 days jour- 
ney, crossing a small river, to a cit^. iianit*d Huiiaiu i'nan whtnce 
•they returned ^ days journey to a city called Kuezo, which 
s se ms to he stuated on the ri^t side of the river leadii^ to the 
aty Qucntoini, Ud doMm at a ctistanoe, as being lamiliar to Eu- 

ropeans, meaning probably Canton. So far, except for the ca- 
pitals of Tartary and China, the officer knew only the Chinese 
names for the cities at which the embassj halted. Towards 
•dieir own fiontiery the Mianmas have names fisr most of the 
towns in Yunnan, totally diflbrent fram diose ^en by the Chi- 
nese. The Mranma name lor this people the ambassador writes 
Taroup, and not Tarout, as was done hy the slave who gave 
VM Uie goomd nuy ; bat in both manners o£ orthfigmphy the 
pronunciation is qudte the same^ the spedfic name being always 
followed by Pri, signifying country or capital, and the T finaj. 

▼oIm in. HO. 5. JuiiT 1820. c - • 
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h of <^(Diir?e scainded P, suth being a generdi habit amoag 
the Mranmafi. 

ttoligfciii ift CMm f4ver, «t 1^ ttiiai « day, imrfd ginre b dli- 

reet distance of 577 miles. This distance from the Canton ri- 
ver, where k enters the provmoe ot' Yunaan^ would place Kue- 
#bete tlie emtMfty daemfaarked^ 011 tke htmk o£ the gmt 
Mk^ Tongtinghow^ MmiDQi^tiiig with the YMagprn^ up whkh 
I su|j|X)se the embassy to have come. 

The distance between Kuezo and the next <aty, wixere the 
ttnb^issy halted, is nol mmk tatmcd. This dCj, the re^eoo^ of 
ft Chkitiiife vkefvif ^ B by the Mma« calM htttlhe 
dffieef sent to (tiL^skn the map nid, thut its Chbese toahe k 
Va3tmn, and no doubt it h the Ykinnaii of our maps. From. 
TttBBan ^le ekn^bassy returned in ^re days to the toM wliih 
81^ "Mmtiaki cidi Wwiihdni, «nd the Chtaeet YmngmmSML 
N«Nr ^Mf Chi^ei^, who unent ftwn lunMa <r YimiiMi I0 Afw, 

as nii ntloned in the Universal Histoiy, (vol. vii. p. 122 ) went 
first to luncham,. which, in the Missiorianeb' or D'Anville's nmp^ 
icM^ing Id the fjmpifar, m ciUed Yoi^dMUig, and thie M> 
•^hirihit is ft ^l iHiWMII oHhography fir YingMi. AiMmigh At 
^•mbassy, according to the map, took only hve days to this jour- 
ney, the Chinese took eighteen, and the distance in a direct line 
il iUbmM fl!StO^ iHiies. It is thers^Dre t» be suspeoted, either that 
4 hm tef^ plaeed m the map by the copjiiiBisteftd ef 1^ dr 
^ftt in thro part of their journey, tome pardcular eeme induced 
rfie embassy to an extraoidmary haste; for the officer said, that • 
the usual route from Y'^unnan to Tengyechiou pntsnn by Tchou- 
Mcmg, l^ih ftted YimgAmngi between the two kit a£ wUeh 
IftHie UMflj^ tak^ mvm deys. In this part of the nmte the 
toouldng or Maekhauu is crossed in a wooden chest, suspended 
iron chains, which are stretched across the xiTer, and dcawi| 
li^:Wai:d and fonmd by * 

Roiii WMriMeU the eal^a^ prooeeM iva days journey la 
a town called Momiin, wliich, according to the officer, is the 
Ts^yuensu of the Chinese. Now, the ibm: Chinese alreacb^ 
tentidBed, hm lundfaon, ifift fear di^ laent la TieBoiodKoai, 
^ehtl^ tlli» aaaiie Ulth the TMynensii of the fldbkMNbrVi 
officer, and with the Tengjechew ol D Anville^ a town about 
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Toftary and Amarapura, by an AnUxasmdtn- to Ckinek S6 

« 

50 miles from Yongihang. In thh journey, the fnost reroat^- 
aJbde thing is, that on the way, the embassy passed the Salusen 
rvm* The officer MgrB, tiMt this the Chinese eail Lofukt«i|Py 
and that h ^alh kitD m «t MotrtMm htH b 

not near so lai'ge as the Erawa£. The river L«akimig in fcrt 
is laid dmvn by D'Auville between Yongchang and Tengye- 
chew. The ambassador's map does not menliHi the Msekhann 
nver, as it dwA tmly on a few partkiilan; tut Aeefteor of 
the ambfttsadur says, tlwrt tJie CSunefle eal thw great mef 
Kioulong, and that it is of a muc^ longer course than the Ss- 
luaen, riuming round its sources, as he expressed it. Now, in 
some tespectty this i^reea with D' AimlWs tta^ the fijmilofig<- 
Iciang or M^kfrnun being in the route between Ymmm and 
Yongchang, "while the Loukiang or Salu^ is between Wunz- ' 
heen or Yon^hang, and Momiia or Tcngyechew ; but then the 
Iibukian^ b made to spring up in Hiibcft, as fietr as the Kiod- 
long. I hare already men&ned the manner in wlii<^ tfaelaitter 

river is passed ; the crreat mass of" water, with the impetuosity of 
its current, and roughness of its channel^ preventing the use of 
either a ferry orhridjge. 

Prmn Momttn or Tengyechew the embassy proceeded three 
days to ft city caBed Miunti, which the officer says b called 
Nantaetitsajn by the Chinese, and thev had on their right the 
smail river caiied ^ the Mnmmas Pamno Kliiaun, and by the 
Chinese Singgai Ano» a name not meulioQed in omr mapa, al*- ^ 
tihongh it b eviden^ the nrer ddfeieated as passmg ISanta m 
D'AiiviUe. The officer indeed says, that Ten^ve is on the 
bank of this hver, while Santa, called Mola Zaoda by tl)e 
Mranmas, is St dain or 4r| miles bqrond it, and of ooarse out of 
Ae nsual ronte. 

With the same river on the right, the embassy came from 
Mainti to a city by the Mranmas called Mouha, but by the 
Chinese Launsoen. This is the kwt town in China, iyid it must 
he observed, ihat m the large map of Yumum, puUbhed with 
Xhihalde, the frontier places towards Ava are called Koen, e\i- 
dently the same word with the Kaen of the Mranmas, signify- 
ing a custom-house. The four Chinese already mentioned 
were five days m coming from Tienniotheois or Mainti to the 
last village in Yunnan, which they do not name, but say that it 

c S 

*• i 
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M Dr Hamiltnn (m a Jfgp qf^h^ Route between 

bfldagmiioft md ciMtomhfliifws and it was piolvUy theacane 
nikh the Mowim or Lunioen of the embaasy. Th«re the 

Chinese embarked on a river, and in twenty-oatj days reached 
Ava. It was piubably oa the ziver pa&ging Santa that they em- 
barked) aa hsm Mowim the embassy was thiee days in reach- 
kig Pamnflv wUcb is on the bank of die £fawadi> where the n> 
T«ir fran Santa jiHns it* 

Pan mo or Blianmo, as the slave who computed the general 
4Bap wrgt% is the capital of the principality belonging to the am^ 
hmndoKf and ia called Sii^gai Tma by the Chinese The 
•ame peapLe call the Erawadi by the name Kiangnga or Great 
Fish River, Kiang in tlie Chinese language implying a great 
river^ and Alio a small oaaCf in the same manner as in the 
Mramna dialect the &nner k called Mrit, and the latter 
KUaun. Many of these smaU men, however, it must be ob- 
served, are larger than the Thames at Windsor. From the cir- 
cumstances above mentioned, tlie autliors of the Universal His- 
tory must be wrong in snppoaing the river of Ava or Erawadi 
to be the same with the Lu or Loukiang of Yunnan^ and tJie 
reason assumed for theur hypothems is quite unsatisfiictory, for 
they say, that there is no other river in Yunnan, on that side, 
ao big as the river of Siam, to which the lour Chinese compared 
.it; but the fact ia, that the four Chinese did not embark until 
they came to the frontier, and seem only then, as I have said, 
to liave embarked on a branch of the Ava river, at a town three 
days journey from the great Erawadi, while they must have 
erased the lioukiang hal£-way between Yoongchang and Ten^ 
y!e, or seven days joumey from where they embarked i and in 
.reality the part of the river Loukiang, between Yongchang and 
Tengye, accordmg to D'Anville, is about 105 miles in a direct 
line iVom the frontier, on the bank of the river passing Santa^ 
when I suppose the Chinese embarked. But, besides, I was 
assured by the officer, who gave me the aooount of llie map 
here published, and who, as belonging to l^aimio, on the fron- 
tier of China, must have been perfectly well informed, that the 
Erawadi or Kiangnga never enters llie province of Yunnan» 
but keeps for to the west ct it, the whole principality of Panmo 
.being interposed. 
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D'^AnviUe, an authority always to be liigfaly respected, con- 
adeied the LoukuDig as tlie head of the Fcga river, and the 
Sanpoo of Tinbet as the head df the Efawadi ; the Bfafamapii- 

tra ha%nnc^ been in a ^eat measure unknown to him. Mejor 
AeDuell having obtained better inibrmation respecting the last- 
mentioiied river, made the Sanpoo and it the same ; and althou^ 
Mr Dialryniple, when he oompikd my maleriab for Captam 
Symes, still adhered to D'AnviUe's opinion, I have no dkmbt 
that, to a certain degree at least, Major Kennell is in tlus cor- 
rect ; for among die Hmdus di Nepal, the name Brahmaputra 
is the only one known for what is called Sanpoo in die CS^nese 
smrvey of Thibet, published by Dnhalde, hot compOed by 

D'Anville. In Asam, again, although the term nrahiiiaputra 
is known, this great river, or the larger portion oi it at least, 
runmng towards Bengal, is more oonmioiify called Luhit orRa* 
hit While Major Renndl was thas abk to oorfeet the emnr of 
D" Anville, he was led, perhaps by the Universal History, into a 
hypothesis equally wrong, supposing the Lu or Loukiang of 
Yunnan to be the Emwadi, and not to run tovmrds Pegu. It 
18 tnie^ that the river, which pasies on the west side of the an- 
Gient ct^ of Pegu or Pago, is a stream of very inforiormee, and 
rises in the country ol the Mranmas ; but the TjOiikiang of 
Yunnan, or Saiusen of the Mranmas, runs through the king, 
dom of Pegu, and £dls into the sea at Montama or Martabait, 
one of its prinoipal cities, and the name Mien, placed hj irAn» 
viUe in his map of China on the banks of this river, seems no 
other than Mon, which is the appellation by which the proper 
natives of Pegu call themselves. By the natives, with whom I 
convened, the Saluien is ssid to be a rapid and conndendsle 
stream, by no means, however, to be compared in magnitude 
with the Erawadi, which equals the Ganges, Brahmaputra, or 
other rivers in Asia of the first size. 

A Httb below Ava the Erawadi divides into two fanmehes^ 
each of great siae ; that passing Ava equallm|f the Ckn^es at 

Banaras, while the other may be compared to the Yanuiiia at 
Kalpi. Now, the only two rivers between the Sanpoo and Lou- 
kiang, as iqnmoted m the Missionarieif Surviey of China, p»- 
hfidied in DuhaUe, that could he at all taken fbr tiiese two 

branches of the Erawadi, are the Kenpou and that ^mssing 
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9fk Jk Baa^^ m a Map qfik€ M(mk hmftm 

TdnnidM^ Xbt isnm^ wbicb k by.£ur the laigut, 
Bwidlp our iUuitnoiift geographer^ coiyfotural to be the np 

T«r of Arakan; but I am confident, that in this he wm wiiwtl^. 
ken, for all tlie native authonties agree ia statii^or, that no great 
tivef faiU into thorn irfUw<ytgg channek» o» qo» ot which the 
ty of Arakm steads, and dwifc dwbiiBBtvtrainajouiu^ 
hM iti «Duroe aotitb ficom the ecmntry of Kan Caawy or Medu 
ley. Mr Arro\\'smith, theielore, au compiling the map oi A^iHy 
«Ot^t^ctured, witiU doiihi howev^f the Kcmpou to be tlie same 
wi^ tba Khwraidnniy or w&$m branch of Iha £iawadi» and 
liai tfaiis baen radiioed to the nacaBfity of r«{Nciea»iting the rivor 
-gf Tcliouii-song iLs ihe great or eastern biaiich of the Erawadi, 
while the Keupou ftwi Juoukkng, two very iniiorior suemnsn 
bava mueh feng^r aomans; and I have acroag reason to mp- 
pDiib that tba Kenpou raeiivaa a portioii of ifaa Brafamaiwitiat 
very much increasing its size, altliough the greater portion, no 
doubt, runs thiougii Asani to Bengal. Such anastomoses of 
ipreat rivers have been doubted by geqgrapherai but the exk- 
tanoe of the riaMfjiiiari^ mmnartii^ the Oiinooo and Awiaiantij 
aeems to be. now full} establiahad. . I do not^' tbcrofofe, tUnk 
the ciiiijccture of Mr Arrowsmith well toiuided, as it would re- 
•^|Utre the western branch ui' i^wadi to be kigec than the 
aeararn, wbich i» nol tba caaa. 

On this point tvo hypotfaetea may be fimed. The ana 

which 1 adopted, when I dclivt rcd die geographical materials 
ki the Goverour-General, was as follows. I thought jt highly 
prohaUe^ .owiiiig to the. daatb qIl the P. Boajotir, wfaa «aa auh 
floyed to anrvey Yiinnan, and the oekneiaof fab companimt 
the p. Fridelli, (Duhalde, Folio edition, tome i. preface, p. 35.), 
and this while they wtre on the frontier of Ava, that some 
VBBilnke bad crept into the map of the western part of the 
pfiavinee df Yunnni, and that the P. i^ fimaid 

the materials into a «Mp, finding the kafga rmr Nankiang 
coming south in Thibet, and another river runinng nearly in 
the mm direction throui^ Yuonan, and called Loukiang, took 
thm to be tba Mm; ind any panon wba i» aeqnMted irith 
tha C?hinfiiia habit of oQa?ertang N m ibreign words kilo L, 
would readily form such an opinion. He therefore, 1 thought, 
ffHi^ th« JSaukuing in Xat. ^^7"" W lake a turn to the eaaU 
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Tariart^ and Amarapuray hi^ om Ambassador k) C^iita. 8§ 

« to joHi il to the LoqUMV s InH 1 wppMliii thU 

he sheuU have continued it straif^t •oath, to join Ae nw «f 

Tchoudson^, and that the united streams blKuild have received 
ths river passing X«Qgy6 lUid Santa, as well as that farthef 

imt^vlMdb AeHiMMVWoAS^ dip iijpotliw% 

tains which separate Yunnan from Thil)et, and buiJi tlie I\Ia^- 
Ulftiin amd ££fiwii4U> or iu^Miioug and JCiangn^ would h^vc 
Imgm oqwm^ m the oBcet ni faHBO asseita k the case. 
TkiB liMir inraiiwlaaoe atiin^y vidi ai% and 1 «f 

course coiK eived the Kenjx^u to be tlie same with the KhiaMi- 
du«sn» ajllhaugh 1 received several aecoiiirts, stating that this 
river proM^eeded no farther ibm the country of tbe Kaa ^itlam 
or MiNi^ iKiiindi Awm 

B«lh Mr Dalrymple, howme^ Mr Anmwth mm to 
have thought it rash to iiifer an error in the V. Regis; and, as 
I am willing to subicrih^ t^ their opiuiouy X have iorjiiefl im* 
other hypotheMS Mr Ammnutd^aft ivt tl|B iwnni^^Nm smt 
fkoad, MAf , I tbiak, uiileiiiifa)e» m vwM OHibe the KUtok 
duaen larger than the Erawadi. We may suppose that the 
£enpou is the pnucipa] head of tlie Erawadi, an4> after leaving 
Thibet, and rec^m^g a branch frm khi Birtwupntra, which 

I believe to be the caae* tlittt it vnMMdi inth enit to ion Am 
liver from TdioiidflORg in abent the 86th degree of N. latitude. 
Thus, we have two braiielics of the Erawadi arising from the 
alpine regions of Thibet covered with perpetual snow, while th^ 
yhiflMiiiiwrn riaea fawn the' lover nMamirftiM fafMUKiiBff AteHi as. 
theeouA, inaboat OieSS'iirN.lat If thie hypodiiib hi 

adopted, then ITAnville and Dalrvniple are i;u* right, that a 
|x>rtion of tiie Sanp()o or Brahmap^ti*a civer enters into the 
£mwiidit and that the Leukim^ is not «iiy part of diet mmtk 
hMtinnitt«rii«r of Pegu; although D'Apivilk k ao fiur imttgb' 
that it is not the river on which the capital ol IVh>u elands. , 
Major Renndi^ again, will be perfectly right in brmgiqg tho 
principal stream of the ^mpoo into fieiigal ; hut wrong in m< 
the Kanpu the river of Arakaa, and the Timifciaiy Am 

To return to the ambassador's map. — At Paujno he was in 
4be capital of ins own territory^ one of thr ninrjiriflrijalitiai rf 
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' Dr Uamiltoxi on a Map of the Route beiwun 

the SlMnmis cr Mielap ghiii, at tiiey are 0iHed by Mmw 

mas; but by the Chinese, this people is called Payv?, wfnle 
Lomum is the name the^ give to the Mranmas, or people of 
Ax9u In going from Panmo to Amarapura, to rendei; an ae- 
comit of Us miBflioD, iSam ambaiwador took focfftem dajrs; bo 
tliaty dia ^hstanofe ^^'^'^'^ ^^^C'fy 15D tniki tcl a diiisti Iiik^ be 
must have come at the rate of eleven miles a day. Ziibba^inago, 
the Mranma town highest on the Erawadi, is iive days of these 
jomii^ ffm Anafapwtt, and the boimdarj of the Shanwaa 
ma^ llimfae be about «xty nnha ftom die capital, leaim^ the 
breadth of the Shanwa ti rritdiy, between the Mranma boun- 
dary on the Erawadi, and Yunnan on^the Fanmo, above 100 
, miks. Amanipum is the Pah name %x die 6^ called A«nwa 
zit (New Ava) in the Ttdgsar <fiale^ of die llramnasy and baa 
bleen the KBpital during the late king's reign. In this map, it 
is called Shueprido, or the Goldeu llojal Hesidence, which, 
among the courtierB of Ava, is a common manner of expresiki% 
as is ako Mredogri, or the Citj of the Gieat King. 

The Shue Li, which in the map is called a Khiann or small 
nver, lias a course of above 200 miles in a direct line, and wa- 
ters a country of that length, and between 40 and 50 miles 
wide. About 40 or 60 miies bdow its mouthy the map jdaees 
dieentranee of another stream, joming the Erawadi on the ri^t, 

aiid called the Maehzha. Some wav above the mouth of the 
SUiue Li, diis map places^ on the same hiile of the Erawadi with 
die MKhab% anodier small river called the Kokue, which, iii 
anodier map, probably by mistake, is called Shue Li ; bat thd 
two maps hereabout differ a good deal m the relative situations 
of several towns. 

Between the Erawadi and the frontier of Yunnan, and above 
BnHBdi the map places two cities, aooarding to the ofiioer sub- 
ject to ha prince. These are called Kakkio and Wflenmo ; bat 
we have no rule to judcre how far these are from his capital; 
nor do I find them mentioned in any other map, unless we sup- 
pose, diat two cities phwed in another map in a similar situa- 
d<on, but called bj odier Harney are die same, the odier names 
liaving been given by mistake. In this case, the nearest to 
Fanmo would be five days journey beyond that city, and the 
ether woold bet two da^ joumegr Luther; but this map, ^ving 
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Tartaric and Amurapura^ an Ambassadur to China. 41- 
agirtecb days journey fran AuMu-apum to Paunoy a iIiiImki'i of 

150 miles, we have 83 miles for ltilIi clay's jounicy, making the 
lower city about 42 miles, and the upper about 58 miles difitant 
ftom PismiMV ThA tflrritoiy of the Prinee or 2abiia of PimiBo^ 
* howovef^ oooiipiet tlio whole ■ cpooB between the £nivadi md 
Yunnan, probably 230 miles in len<»th, but nurrow in pmpw ti q ti. 

Opposite to Panmo, and extending along the right bank of 
the Eniwadi, is the territory belonging to ^ Zebua of M»- 
gmm, the most powerfoA chief of the Shmw ooantiy. Hiic»* 
pital 18 fflid in this mop to he lititated'on a nnell brandi of the 
Eiawddi, entering dial river <ippowte to Kakki^), and to be fifteen 
days journey from Panmo : but Momiin or Tengye, by the same 
cakulatioii) is thirteen di^s jooroej, aad, being <mly about 109 
miles in a dntet Ihie, we have only 7{ niSeB ibr the dayVi jou>^ 
ney, and we must place Mogimn about 15 miles farther i'vom 
Panmo than Mr Arrowsmith lias done. Ten days, or about 
77 mike beyond this, between the river of Mogaim and the 
•Eraeedi, we have PanBodasen, a city belon^ng to the Zafane 
of Mogaun.. Paisendufei}, in another map abore mentioned, is 
made one of the towns situated on the other bide of the £ra« 
wadi, belonging to the Zabua of Panmo; bat as this chief 
pbees it in the domimoo of hb neighhoar, dnee ean be httle 
doubt of the author of that map ha^ng made a nnstake. Be^ 
yond Paiaenduien, the Erawadi divides into two branches, the 
one, I suppose, being the Kenpou, augmented by a branch of 
the Sanpou or Brahmaputra, and the other being the river of 
Tchoudsong. Between these, twdve' days, or about 90 miks 
from Paia^^ndua'H, is a town, like it belonging to dii; Zabua of 
Mogaun, and called Khandi. It is probable, that PaiandusoA 
and Kandi are the towns or countries which the people of Asam 
call Clungpho and Kamti, and place to the west cf their €ouii> 
try, Chingplio towards the souths and Kamti towards the 
nordi. In Mr Arrow^mith's map of Hiiidustan, the latter has 
by mistake been placed in the space which should Lave bead 
occupied by M anipur or Kasi, as will ajppear fixna the annexed 
sketdi of Asam, which was drawn by a native, and communis 
cated by me to Mr Arrowsmith. Although I have here stated, 
that Faisendua^ and JLiiandi belong to the Chief of Mogau% 
yet I have received other infonnationi according to whidi these 
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towiis are go^ erned by distiiu t chiefs, of the same race, mdeed^ 
vilh the Zahua of Mogaun, but totaUy indepeiidcnt of his 

me^ titb. Twenty dagpt jour- 
ot flkMVl IJD Bttfes Irani ^Mu&m3buKBf snd wcil fl|i# 
western branch of the Ei :n\ adi, the ambassador's map lias a 
town called Mainlun Wesab, tlie inhabitants oi which, acccord^ 
11^ to the ofiicer, tat not subject to Avt, but wear whil9 dmies 
Sii» the KuIm, or nativn of Hinduilsn, and tre^ I 
the people of Aam, who have now adopted the muraien of tha 
Berigaiese. The oHiccr never was at Mainlun, but Icarntd that 
tkm road passes over many cUflicuit mountains, from this ac- 
Mial» I do not aee it nmaivy to «sKtaid tim mAem ]jmiti 
iko enqm «f Avo ftitliflr MrA thnn hos lieen doiie fc^ Ifr 

Arrowsmith ; hut as in his map of Hiiidustaii Jie has extended 
Asam & d^p:ee farther east than in his map oi AsWy the K^n* 
, ycKiy on komig Tinbet) must be bent eaat^ and omtiiiiied IMV 
Ae ftoBtkr till It joins tlw irnr fiwn Tdioudsong^ wImmi both 

turn south to Panino and Ava ; and farther, the distance be- 
tween the frontier of Asam and that of Yunnan in ChinA» in a 
,*«at fine^ witt be about 140 miks. 



Aet. V. — On the Bed of iht German Ocean, or North Sm 
By HosEj^T biEViKaON, Estj. F. R. S, E. k M. W, S. Civil 
Eqyitiaer, Crnnmtmicateri by tbe Autbor. 

^I?H£ efl^Nrts of man in explming the more occult ptooesses of 

nature are necessarily much circumscrribed, especially when his 
attempts are directed to the investigaUon of regions which his 
senses cannot penetrate. It has acoordingly been w ith the ut- 
most difficulty that his exertions have been rendered in any de* 
gree successful in prying into the bowels of tbe earthy or m lus 
endeavotirs to ascend to the aerial regions. In proof of this, 
the limited excavations even of the most extensive nuniug-works, 
have required the lapse of ages^ and the poweiful stimulus of 
eommerdal enterprise for their acoomplidiment I'rom these, 

* Read before the Wernerian Natural Iii»tor}' Society, '^oth March 18:^0. 
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Ckrman Ocmn^ or J^ortk iim^ 4ft 

the philo!>opher has mn hitherto denvt;il much light, to euahic 
him to compare tlie tlieories which have been assigned by geo^ 
l(fpit% to Moount for tlie vaijous and discordant af^pearances of 
the structure of the i^bbe. It has alio been with nuidi dift*. 
culty, and at no small personal hazard, that the philosophical 
enquirer has ventured to climb the highest mouiitaiiis, to iixa- 
nune ioto the phenomena o^' the atmosphere. The balloon liaa 
indeed enabled ua to attain atiil hi^ier pointa oC deiatioii; 
but as yet we do not seem to hmv made pcoportional pio« 
gre8s in knowledge. In all such attempts to ascend the 
graaiest h^gbts» or jpeueurate the deepest excavations, we still 
breathe in our own element, thoim^ under different modifi- 
cations. If, however, we would eaqpkre the dqytfaa of the 
Ocean, we immediatel}' eiu-ountiT an c4ement to whiili tht* or- 
gaiusatian of our lungs is not at aU adapted ; the denatjf 
of «r» compared with water on a level with the auifitte cf 
the aea, being in the ratio of 1 to about 860; and our diAaiL- 
tit's must consequently increase in a very rapid projjortion. 
Idere, thereibre> we are unavoidably lett to a)njecture on many 
pointa of our enquiriea icjgaiding this highly intere^iiy aub- 
ject Even the iqgenioua contrivance of the I)iving>Bdll contri- 
butes but little towards our investigations for ascertaining the 
nature ot the bottom ( t tlie sea, at least to any considerable depth, 
on aecount of tlie diiiicuity of its application in atuations expoted 

of the fluid as we descend. This cmHiua machine^ it is befieved, 

was invented ;in(l tiu[)loyed, ab<:)ut the year 17~0, by a Captain * 
Bowe iur raising; t iie wreck of ships upon the coast of Scotland ; 
and in the year lllSp the active mind of Smeaton first applied it 
to the operationB of the engineer. 

Our knowledge of the bottom of the ocean, therefore, reniaina 
Still veiy imperiect, and, with Utile exception, the simple f^p|Vh 
latua of the mariner, OQQiiating of a plummet imd line, nrmtinuaa 
to be cUelly m use ior ascertaining the depth of the aea, and 
the nature of the ground. With these, and the addition of a 
little grease ap}>lied to the lower extremity of the plummet, 
which strikes against the bottom, we learn the quality of the 
soil, thoui^ impecfoctl J, by the particles which adhere to tha 
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grease. — What the navigator has yet been able to discover re- 
garding the d^pth and the nature of the bottom of the German 
Ocean, I shall now endeavour to notice, being myself enabled to 
offer the result of a pretty extensive acquaintance with this field 
of enquiry. 

It may be necesstty to premise, in treating of a subject so 
extenave, and in comparing great things with small, that we are 

obliged to speak of the North Sea as a bav or basin, and of the; 
immense collection of debris which we meet with, extending 
over a great proportion of its bottom, under the common ap» 
|)ella1ion of Sand-Banks. We must also be allowed to connder 
the undulating line, or the irregularities of the bottom, to arise 
chiefly from theuaccumulation of deposited matters; and in most 
of the situations connected with these banks, we are supported 
and borne out in this condutdon, by their local podtions rela- 
tively to the openings of friths, and the line of their direction 
in regard to the set or current of the ebb tide. 

The accompanying Map (Plate II.) of the eastern coast of 
Great Britain, with the opposite Continent, though upon a 
amaU scale, exhiHts numerous soundings of the depth of the 
German Ocean ; and the sections delineated on it ^^ ill perhaps 
be found to give a pretty distinct view of tlie subject. This 
chart extends from the coast of France, in latitude 50® 57' 
to 61^ N. On the east, this great basn is bounded by Den^ 
mark auJ Norway, on the west by the British Isles, on the south 
by Germany, Holland and France, and on the north by the 
Shetland Idands and the Great Northern or Arctic Ocean. The 
term Qermm Ouam^ though in very common use, is certainly 
not so comprehensiye in its application to this great basin as that 
of North Sea, now more generally used by the navigator. The 
extent of this sea from south to north, between the parallels of 
latitude quoted above, is 28$ leagues, and its greatest breadth 
from west to east, reckoning from St AbbVHead, on the coast 
of Scoil;ind, to Ring Kiubing Froid, on the opposite shore of 
Denmark, is 1S5 leagues. The greatest depth of the water in 
this basin seams to be upon the Nbrwegian side, where the 
aoun^gs give 190 fathoms ; but the mean depth of the whole 

may be stated at only about 31 faLliums, • . ' 

* 
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German Ocean^ or NorHh SeA #5 

To be mote ptrticiikr with regard tofliedepdiof tiheOenun 

Ocean, or North Sea, it vdllbe observed by the secUons and sound- 
ings marked upon the chart, that the water gradually decpeng as 
we sail from south to north. The first of these sections which we 
diall notice is on the parallel of 8 degrees of east lDD^ude» 
rumuiig from Ostend to the latitude of the northmost of the 
Shetland Islands, being an extent of 227 leagues. The depth, 
as will be seen from tliis section, (which, to avoid ooofusion m 
the body of the chart* is traced along the western nde of it«> 
Ti^es »ther after «> imgdaT^ession, fiom ISW fJi 
thonis towards the northern extremity of this sectional line, to 
58, 68, S4 and 18 fathoms, as we proceed southwards, to with- 
in five miles of the shore, nearer which we do not tffproadk 
in our remarks regarding the soundings. Notwithstanding 
the irregularity of the depth from the occurrence of nume- 
rous sand-banks, it is curious to observe the increase upon the 
whole as we proceed from south to north, by which this s^ ex- 
hibits all the characteristic featuiw of a great bay, encumbered 
with numerous sand-banks. 

In the same manner, though not strictly connected wiih our 
present purpose, we way observe, that the English Channel 
deepens progressively &om Dover to its entiaooe, fesmed by 
the LandVEnd of England and the Isle <^ Ushant, on the 
coast of France; so that the Strait between Dover and Calms 
may be said to form a point of partition between two g^t 
inclined planes, forming the bottom of these seas. 

Besides the lon^tudinal, or north and south ssctional line 
described iibove, we have also six. other sections dchneatecl in an 
easterly and westerly direction, across the accompanying chart, 
which are as follow. One between the Shetland Islands 
and the coast of Norway ; a second between Tarbetness in 
Ros8-shire and the Naze of Norway ; a third extends from 
the frith of Forth to the coast of Demnark ; a fourth from 
the mouth of the River Tyne to Sylt Island, also in Den- 
mark; aMh ftom Flamborough-Head, in Yorkshire, to the 
mouth of the River Elbe ; and the oxth is from Yarmouth to 
Egmond-op-Zee, on the coast of Holland. Other sections of 
^his sea have also been made, which include the general deya- 
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tion of the land, as, for example, one of these extends from 
liMkad monm ike CknnMi Ocean to the Thames, and through 

uMem«f ll« miliyto the Biiii^ 
St Geatge*n CknmAy tins sectional fine poncte throng^ the 

southern extremity of Ireland and falls into the Atlrnuic Ocean ; 
Imt this will be more particularly noticed, when I come to sp&nk 
- of die bed of the Englkh Ch«nd» oi a f titai« 

On ctmBtamg the accompanying cross section?, of the depths 
of water on llie same parallel they w ill be found to vary consider- 
My. It may, however, be stated as a general conclusion, that 
tiieie is a greater depth of water <m the eastern and western 
sMes of the Gcnmui Ocean than in Its central parts, and that, 
upon ihe whole, it is deeper on the Tn itish than op the continen- 
tal shores, the coast of Norway excepted. 

We have aheadj obBemd, that this sea is much enemnber- 
ed with sand-bankS) or great aoeumulatioas of debris, especialfy 
in the middle or central ])arts, and also along the shores to- 
wards what may be termed the apex of the bay, extending from 
die Biver Thames along the, i^ores of Holland, &c. to the 
Baltie. One of these great centnd banks, delineated on the 
chart, and known to mariners as the Long ' Forties, trends 
north-east in the direction of the ebb-tide from the entrance 
of the Fritli of Forth no less than 110 miles, while the 
Denmark and Jutiand banks may also be traced on the chart 
ftiott the ^Bntnmoe ihe Baltic, upwards of 105 ro3es in a 
north-western direction. Besides these, we have also anuther 
great central range of banks, which is crossed by no fewer 
than four of our sectional lines. These aie kiiown under 
fht common appellatkm of the Dogger Bank, winch is sub- 
divided by the navigator into the Long-Bank, the White- Bank, 
and die Well-Bank, including an extent of upwards of 854 
miles from north to south. Theie aire also a vast number of 
shosls and 8and4Mmk% lying whoQy to the southward of our 
section, between Flamborough-Head and Heligoland. Alto- 
gether, therefore, the superficies of these extensive banks is 
found to occupy no inocai8ida:able portion of the whole area id 
theGeman Ooean; the surface of whidhi, in making these ioM* 
tigatioQs, has be^ estimated to omyi^n about 158,709 square 
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wkUe die i^gregate superfidal oontemi of the wmA htmka 
dBM. MMttt to BO Im tlun t7^446 ■^mm or ia- 

iMk lA luffn of about of Ifao wtelo ludhot of die ihtik 

Sea. 

But toreodbr tliese dimen^ons a little more ikmiioai: bj oeiBpfc« 

m My iMAio^ that tbo Bntaia — "'"■rr 

abooe 7T,M4 «q[iuHw nukOy being noi %iot» ono half «f iho«m 

of the North Sea; so that the area of the Sanil-banks beaii a 
proportion equal to about one-third of tbe whole U9Ta firma of 
EngisndaodSoodand ; and they are» therdbio, p^hapt^ to ttm 
aoniiilefable hi iMr «kteiit tbanbaa boiai gmrally kaaginad. 

In speaking of the dimensions of sand-banks situate in the 
middle ot the ocean, we are aware that great allowance must be 
made in forming a proper esliaato of thair ezMl» aqMoiaUy 
bi apeaMng of thdar oobical oomenli. fma a wt ttuiobcr of 
oIlservalioM and conpansom rdatm to this aul^ect^ I havo» 
llOtpe\'er, been enabletl to determine, that the average height of 
these banks measures about 78 feet, from a mean takiii ot th» 
iviiolo. In aaeeftanriag their beigiit abo^a tbo imnai«lia|, 
btfftoni, die mtMBBtmBMoX baa boea taken fram the gewnd 

depth around eac h respectively. Nov , upon taking the ag- 
gregate cubical contents of the whole of these immeiise colieo^ 
done of dobris iup|XMaiig die maw to be lanifamly the aaom 
dnougfaouft» it b feund to amount to no lemsqiMidty tfaab 
$,241, 948,568,110 of eabie yards, being equal to about 14 feet 
of the depth of the whole German Ocean, ur lo a |X)rUon oi the 
iirm groimd of Great Britain, on a level with the sea^ (alum 
ftat bi pwpeoAiottkr hoight or depdy wappamf the ittrfeaa lo 
bo a Xeid i^ane. 

These calculations at least tend to shew that an immense 
body of water must be displaced, in consequence ol these banka 
oeeotiyk^ ao ycrjr oimeidmUo a fMpordoii of tbo bod of tbfr 
Nocdl 8ea, dieiimMidaMe oSbcaof wlndi moat ^vaadiraat 
tfehdency to the tidal waters, and tlic fiux j)] o(kiced by storms 
in the Atlantic, to overflow the bed of the German Ocean, ui 
ikm fame mannar as if stones or other matter irare thrown vatik 
a TeeBcl already tteariy laimiid of water, Tfaia m^ fuftfaar bo 
ilkistraled by eobeldefnig tbo actual 0t«te of any of die gMt 
inland lakes, as those ol' Geneva, Locluiess, Lochlomond, &c. 
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wJokh iioor ag/BM pait have hem receiving die debris of the au- 
loundii^ mmintiiDfl, We miiat doubtlew fdlaw that tbej cod- 
tMn« snaller portkm of water, or are actually of a leia depth 

than they were at an earlier period of the history of the globe. 
Accordingly, from inquiries, which, in the prosecution of tliis 
subject, I have been led to make regarding the two last mantioQed 
lake% it baa flatiiftctorily appealed that their watm ace sulgect 
to overflow or riae upon their banks. On Lodiloniond, in par- 
ticular, the site of a houst at the villi o'e of Luss was pointed out 
to me, which is now permanently under i/ie summer-wakr-marky 
while the gaUe oi another house in its neighbourhood is in dan- 
ger of being washed down by the increase of the waters of the 
loch. Whether this striking appearance is to be aUnhutud 
wholly to natural causes, or partly to artificial operations upon 
the bed of the Biver Leven^ flowing fiom the looh» I have had 
jio opportunity of incpiiripg. But the gnwt bendi or flat space 
round the margin of the loch, which is left partly dry during 
sunmier, forms altogether such a receptacle lor debris, as to be 
fftiffifi ffPt to aiiect the svu face of the loch, and indeed permanent- 
iy to raise its watecs. We alsoinfer, though by a different pr»* 
eesst that the constant dqioation going forward in the fasd of ' 
the German Ocean, must likewise displace its waters, and give 
them a tendency to enlarge their bed and to overflow their 
banks or boundary. 

In thb Tiew of the subject, it will appear that we have not 
on^y to account ior the supply of an immense quantity of de- 
bri£i» but we must also dispose oi tlie water displaced by the pco- 
xoess of deposition whicih is oontinuaUy going forward at the boir 
tom of the ocean. 

With regard, then, to the supply of the debris of which these 
banks are composed. — W e iiud tliat a very great poi tlon of it 
consists of silicieous .matters in the form of sand, vorymg in size 
iicQia the finest gfains to coarse bulky particles^ nused withooial 
and pounded sheila^ the quantity of these caleafoous mattcn 
bdng altogether astonishingly great ; and being specifically 
hghter than the particles of sand, the shells generally cover 
the sui&oe oi these sunken banks. With regard to the vast 
iaoUectian of nhceous particles oonneeted with the banks» our 
surprise ceases when we consider the receptacle winch the North 
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Son femHf^ to m AiKint. 'mfiinitBd extent dt dndmge ftom llie 
wimjufiding eountiMW, on which the change of the seasons, and 

the succession of* rain and ol drought u\>on the suiiace of the 
earthy are unceasingly produciiig their destructive effects. All 
hgwB TCinaikiedtlieciiuBititj of mndand defaiis whb n^iM^cnreiy 
till and riw is diarged, even after the gendest flhowcr ; Mpe*' 
cially wherever the liaiid of the agriculturist is to be toiind. 
His labours in keepmg up the terUlizing quality of the ground 
oonsast in a gveat measuie in preparii^^ a fi^esh matrix for the 
diefliical proeest or the geiminatkm of the aeedb of earth, m 
lieu of that portion of the finely pulverised soil which the rains 
are perpetually carrying to the sea, as the grand receptacle and, 
store-house of nature for these exuvi« of the gkdbe. From the 
cAhift of litti and mulelB, we dKHild, peihapSi ndier be apt to 
expect a gt e ate depoation in the bed of shdtered bap and 
anus of the sea, than we reall\^ observe. So that can readily 
believe that the quantity c^' debris, even tor a single year, along 
sndi an extent of coast, nurjr bear some oonsidentkNi in rapect 
to the bed of the German Oeean ; *what, then, must dieae eC 
fects produce in the lapse of ages ? 

Whatever be the cause, the fact is certain, that on almost 
every part of the shores of Great Britain and Ireland, and thar 
ooniecttng ishaid% ftom the nortfaefunost of the Shedand to 
die s ou t h ernm o s t of the SdUy Isknds^ and also upon the ifcofes 
of Holland, and part of France, particularly in the ncighbourliCHHl 
of Cherbourg, tins wasting effect isgnng forward. These shores 
I have myseftf enmined. Bnt my imjuiries have not been ooi^ 
ftied to the eoasts which' I have pcmonally vittted, having also, 
through the kind attentions of some nautical friends, been en- 
abled to exlc itd my investigations even to the remotest parts oi' 
the globe. The general result has been, that equally in die 
inost sheltered seas, sudh as the Battle and Me£terranean, and 
on the most exposed pcmits and promontories of the coasts of 
North and Soutii America, and the West India islands, abun- 
dant proofs occur, all tending to stuew the general waste of the 
land by the eneroadmiGnts lof tlie 'sea. Such wasthig effocts tfis^ 
quite lamffior to those loesDy acquainted with particular por- 
tions of the shores ; and I have often received their testimony 

TOL. III. 190, 5. JULY 18^. ' P 
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to thc<c iacts^ as the sad experience of the removal of buildings, 
and the iiumdirtkin of flftteMive tmlu of kad by Uae wittwiach- 

Indeed, by a «lteer inquiif^ kito thk defriMMit«f the sub* 

ject^ we shall, perhaps, find ourselves lallier at a loss to accouuL 
for the smullness of the quantity of this depoaitioOiy couakleiw 
ing the wwie whidi is mmfeHitiy gndf fcnmrd in ih^pwrtaeurf 
nAtiivilMUMl elM he kd to aetk He wider .dptiibiitiMi 0W 

t]ic w]\t )le expanse of the bed of the ocean, as lias been $ii|>- 
posed ni that tiieory of the glub^^ so beautifully and so ably 
defended hj our Infer iilueOaoue oounUyiMai PrafesMt Play** 

One^of the most etriking^ and general examples of this kkid 
may perhaps be found in the abrupt and precipitous headlands 
and shoree whieh we eVerj where obaenne db^g the eoast, aad 
" whieh we eujpfMie to have «nce heeft of the eMoe itofnif^ fom 
afid dedinn^ aspect with theeonligiMitiehyML In the |MtidiiotkMi 
of these effects alone, an immense quantity of debris must have 
been thrown into the bed of the ooeaa. The channels which 
ore eiit by the sea in the separadon of parted the laaiiJaftd, 
and the fermation ef iehindtj no doiibt wake way fot a eamiMc 
rable portion of the displaced fluid ; but etill these channels, 
when tilled with water, come far short, in point of bulk, when 
oanpared with tlie portions of the ekmted land whieh are thu8> 
'imiwii. Now« il has hear att^gml by MOfl^ that whik the- 
hmd b w«i^g Ulr eertain' fKanta, it is alio gaining in othen^ 
and this is a state of things which is freely admitted to take 
phtt% in various quarters ; yet theae a|]|Murent acquisitions are 
na moM to be ootofMtfed with the waete alluded to^ than ther 
dvop'ia to tls wnter of the haaket. Bntacourate ohMwntiaBa 
regarding the formation of extensive sand-banks, and the ac- 
cumulation of the debris, of which tliey are Ibrmed, are not to b^ 
made inr a-fivw yaars, perhaps not in a aeoSury, nor indeed in 
■emd iiilMi iwa; i^ahiinuijkdK short period of tke liiraf 
BMW fa onihici^ toalford^theiaoitinita rti^ 
waste of the land wliere we become observers, yet when we ex- 
tend oyr views to the d€|Ah$ oi the ocea% and i^ieak of the 
etents and ebanges which are there gaug ibrwaid) we imtit not 
lie enppoaed to set hmits to dme. 
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We have many oouvinoi^g proo& ia the natural history of 
tihe gbbe^ tiial; the m ha^ftt one tiaw cocagmA a madk Ughcr 
devadon tlum at present On the banks of the Frith of Fordi, 

near Borrowstounness, for example, I have seen a bcil ut" lua- 
nue shells, which is several feet in thickness, and has been found 
to extend «boiit three nulea m length, and whkh is now ntutte 
many feet above the proiont level erf the waters of the Fortfc A 
recent illubtration of this subjtfct (K-cnrred also in the remarkable 
discovery of the skeleton of a lai;ge wbak, found in the lands 
of Airthrey^ near Stirling. The present suxAiee of the ground 
wheve die wntaina c£ tiua huge ttnmal were deponted^ h«vii^ 
been aacertmned (by my assistants, when lately in that neig^ 
bourliood) to be no less than 24 feet 9 inches alx a e the present 
level of the Jb'nth of f'orth sf, high water of sjMrmg-tides. Now, 
whether we aie to oooader these aa piooft of the higher eleva- 
tion of the waters of the ooesn m the most general aooeptatkm of 
the word, at a former period, I will not here attempt to enquire. 
But aside from these anomalous appearances, there is reason for 
thinking that the waters of the higher partsof the Frith of Forth, 
lile those of the Mumgr Frith, may at one tine bm fbnned a 
sueoesnon of lakes, with distinct barriers, as we find in the case of 
Lochness, and the other lakes Ibniiing ihe track of tlie Caledonian 
Canal. My object on the present occasion, liowev^, is aimpiy to 
aotioe the wasting dSfocts of the 'Stxrih Bea npon the sonound* 
ing land, its deposation m die bottom of the sea, and the eonae> 
quent prodiictlon oi' surplus waters at the surface, and to en- 
deavour to account for these appearances consistently witli the 
fanrs of nature* The of^inioii acoofdhi^y which I have fonn* 
ed, and die tlieory which I have humbly to suggest, (for I am 
not aware that this subject has been before particularly noticed), 
is, that tile silting up of the great basin of the ISorth Sea, lias 
a direct tendency to cause its waters to overflow their banks. ' 

Befierring to the chart, we find dial die North Sea is sut^ 
rounded widi land, except! ni^; at two inlets or apertures, the one 
extending about 100 leagues between the Orkney Islands and 
the Norwegian coast, and the other between Dover and Calais, 
which is of the widdi of 7 leagues* The i^ g r q ga ie ssolfr-iasy 
of these two passages forms the track for the tidhl waters^ and 
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alBO for the siuplus mien produeed duiing storms ^diich alfect 
the Athuitic kbA Afcde Oceans. It is idso obvious that this 

water-way must rcniaui luarly the same, and aclmit a con- 
stant (j^uantity ; or, to speak more correctly, by aiiowing these 
inlets to follow the general law, they must be enlarged by 
the waste or wearing of th^ odes, in a ratio perhaps great- 
er than the silting up of the bottom in those particular parts, 
while the interior and central portions of the German Ocean 
are continually acquiring additional quantities of debris, along 
mth the drainage water of the widely surrounding countries. 
If dierefore the same, or a greater quantity of tidal and sur- 
plus waters continue to be admitted from the Atlantic and 
Arctic Seas into this great basin, where the process oi deposit 
turn is constantly going forward, it is evident that the surface 
of die German Ocean must be devated in a tmporary and pro- 
portionate degree, and hence the production oi" tliose wasting 
and destructive effects which are every where observable upon 
its shores. 

This reasoning is also applicable, in a greater or less degree, 

to all parts of the world ; for as the same cause every where 
exists, the same effects, when narrowly examined, must every 
where be produced. In the Southern or Pacific Ocean, we 
have wonderful esLsmpies of great masses of land formed by 
madrepores and exten^ve coral banks, wUch in time assume all 
the characteristic features of islands. These occupy cxjnsider- 
able pordons of the watery bed of the ocean, and displace cor> 
reiqponding portions of the fluid. Immense quantities of mud 
are also said to be deposited in the Yellow Sea of China, in the 
great deltas formed at the mouths of the Ganges, the Plate, the 
Amazons, the Missisippi, the St Lawrence, the Nile, the Khine, 
and other large rivers, whose joint operation both at the surface 
and bottom of the ocean, are continually carrying forward the 
same great process <^ displacing the waters of the ocean ; for it 
matters not to this question whether the debris of the higher 
country which is carried down by the rains and rivers, or is oc- 
casion^ by the direct waste prbduced by the ocean itself on the 
margin of the land, be depodted at the bottom or surface of die 
ocean, it must still be allowed to displace an e^ual or greater 



Digitized by Google 



German Oceanj or North Sea* 5S 

bulk of the fluid, and has tberefim « direct tendency to produice 
Uie deraDganent which to aie here endeayouiing lo detaiba^ 
A stdyng illastratioii of Hob doctrine nay be dmwn fioni 

M. Girard s able and ingenious observatiuiis on the delta of 
E^ypt, made in 17999 published in the Mem. de VAcad,iQK 

in a nMmoir iS'fir la VaUSe ^Eg^pie^ ei ear 
ektdahv du Sd qui ia recoavre. It appeafs that die whole aoil 
of the " Valley of the Nile"^ is very cuosiderably increased by 
the alluvium deposited aanually by the inundations of the Nile, 
. as aaoertamed by the marks cm aome ancieot nilomet^ and 
statues, the dates of whidi have been traced and compared bjr 
Girard, with the corresjxinding historical periods. In the quarter 
of Thebes, where the statue of Meniiion is erected, the increase of 
the soil ance the oommen(%inent of the Christian era, is 1^.9^ 
(6 £eet 8w7 inches), or this process may be stated as going forward 
at the ziate of 0^.106 (417 inches), in the course' of each cen- 
tury. The magnitude of the deposites at the mouths of the 
Nile in the bed ot the Mediterranean appears to be no less sur- 
prising. It is remarked, that the Isle cf Pharos, which, in the 
time of Homer, was a day^s jqumey from the coast of Egypt, 

is now united to the continent. 

If, then, we compare these effects with the same process, 
gomg forward in a certain proportionate rate over all parts of 
die globe;, and where the same fiKalities fiar these dqMaitioni 
being made on firm ound are not afforded, we shall find that 
the quantity of deposite in the bottom oi the ocean muisl be so 
considerable as to affect the level of the waters of the ocean. 

In thus disposing of the waste of the surniundhig land beyond 
the accumulation of the sunken banks in the German Ocean, we 
are not left at any loss for a distributing cause, as this is pi ()\ ided 
by ilie tides and currents of the sea; and with regard to their 
action we have many proofs, even at very oonnderable depths, 
by the braaking up of the wrecks of ships, the oocanonal drift 
of searweed, and also drift tindier, nuts, &c. into rei^ions far 
distant from those in which they are spontaneously produced* 
The dispersion of fishes, evinced by their disappearance irom 
the 'flshiBg-grounda in stormy weatfier, taids to shew the di»* 
tuibahoe of the waters of the ocean to the depth of 80 or 411 
fathoms. Tins ubbei valiun I have irci^ucntiy had an opportu- 
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nitj oi making near the entroiiGe of the Frith of Forth. Niimo- 
loiit pmAi of the sea heit^ distmbed to a eoonikraUe depth 
bavealmooeurfed «ifioe the erectkn of the Ml Bock lightliouse, 
situate iijx)n a sunken rock in the sea, 12 miles off Arbroath, in 
Forfarshire. Some drift stones ot large dimcnsioiiSy measuring up* 
warda of 80 cubie feet» or more diatt two tone weight, hafe, 
dming storms, been often thrown upon the rock flrom the deep 
water. These large boulder stones are so familiar to the light- 
keepers at this station, as to be by them termed travellers. It 
is therefore extremely probable, that a large portion of the da- 
fans U earned down with ^ dndnage. water of the hi^ier cbuih 
try, a» before noticed, and nltiniatsly washed out of the Moiii 
Stea into tlie expanse of the ocean. 

The question which nnturally arises as to tiic result of aii this 
#ttle or tnuMpmtioii jof the solid matters of a korge perlm of 
the gkbe, is to enquire what has become of the body of water 

displaced bv this wasting process. Without attempting to go 
into all the minulia; of this part of tlie subject, I siiall here 
briefly obesrtei that there seems to exist (if I mqr be aHowad 
so to express myself) a kind of compensating amngement be- 
tween the sdid or earthy partidcs of the globe in ik» one 
case, and the waters of the ocean in the other. Thus by the 
prooe&s of evaporation, and the universal application of wa^ 
ttr, which anters so hnrgdy) in its Mmfde nr cfae ro ieil stated 
into dbe whole animate and inanimale creation, the surfaoe of 
the ocean may be kept nearly at a unilbrm level Pheno- 
mena of this descnption are, no doubt, difi^mlt in tlieir so- 
hrtion upon the great eeale^ being met by the p i u cs as of dt^ 
tomftMrn^ wMcb resolves bodies into dieur ooMituent |mris, 

and also by our theory ol the ntmospliere, by which its li- 
mits and -operations are deteruiiued. But were v^o to al>« 
fltiaot our attention ftnm the mote general view of thp eub- 
jeet) and eonftie our inqdries to tiie German Ooean, tfie BaltiCy 
die Medttermean, the Red Sea, or to any oilier hlland and 
cireinii^crihed yrn lh of the ocean, this diiTiculty seems to Ik* les- 
sened« Indeed the probability is» and it is a pretty generally 
reoelted opiidon, that a gieafeer quantity of water is aetualiy ad^ 
inltted at the Stialtsof Giliralttir andof Babehnande1,thftn Hows 
<^ut of the Mediterranean and Red Seaiu We juonsidcr water. 



Digitized by Google 



G^rmMn Ocmn^ or Norik Sea, M$ 

therefore, as the great pabulum of nature, which, as Ix'forc no- 
ticed, eaters either simply or chemically into the confititution of 
ill bftdlfii md WDMM to bo hML almofk inBcliiiivfllv* in ioltu 
^RMif in die finatiiMi and nHundHMUHot of the yAuAt nmoiil and 
vegetable kingdoms, and is lound to exiftt largely in the compOb* 
aition of all miaertd substances* The quantity of water, con- 
mqpmidyf tlwl i» mpmdf and k «M|tiniMUy mppUed firam the 
nnmok hf the pRHMi oiT evapomtioD, both for the support and 
reanimation of nature, must he immense, and may of course be 
supposed permanently to absorb a very large projxiriiou oi the 
•ucphis waters of tkmt cucumaeribed seas, while the remaimfly 
foitkn of fQiphia vater, if not thin wholij aoeounted for, 
Iv&trHittted of«r the genefal expeme of the ocean. 

But if wc suppose with some, that in nature tliere is neither 
an eju:es8 nor cUmiiiution of the waters of the globe^ and that 
Am united and oountatbakneinig fgoomeo of emponAm, oonr 
doMadon, deoompostoipBy and negeneraticp, eo ocmpletdy eqoa- 

lize each other, that the suqilus waters, arising from the dis- 
placement of a portion of tlie solid surface of the globe, must 
agtin be wholly distributed and intermixed with the waters of 
the ooeonf the portion of water remainiqg thus to be accounted 
for becomes more ccmsiderafale, and, upon the great scale, must 
be permanently disposed of^ mdepeudcndy oi the process of eva- 
pontaflo. 

Another Tiew has been suggested as applioabie to the 
diatribuliQa of the surplua waters produced by the gradual 

filling tjp of the bed of the ocean. These waters, in place 
of being elevated in any sensible degree, may be naturally 
disposed to find their level in the great Polar Basins, or ob* 
late pordoos of the surface of the globe which ace known to ex- 
ist next tlie ])olcs. The oblate figure of the earth at tlie poles 
makes these imaginarj points the nearest to the centre of the 
.earthy and Gonsequently, with regard to level, tbey are also tlie 
lowest It therefore appears to follow, that any filling iip of 
the bed of the sea near the equator, er at a distance from |he 
poics^ will have the effect of promoting tlic retiring of the sur- 
plus waters to the polar regions by their own gravity, while 
die ^tri&gpl fom oocasioDed by the earth's diurnal motion, 
aiU pn^vttitdiarba^g fiurthor jMUved irom the eartbVi centre, 
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mShoat a comqMmdiiig devtttionof tfaewiileni in tlie groit 

polar basins.^ 

In this manner such an acciumiiatioa of water may, at a forr 
met period of tiine, haye^ taken pboe at the then Poles o£ Ae 
Globe, as to have alteved the position of these points, and given 

rise to the Flood ov tcnipornry general uvcjll owing of the waters 
over tbe earth's suriace, prgducu^g a cliaj^ge in the beds oi^ the 
seas or oceans of former times^. In this way may have been 
produced many of the phenomena observable in the enist of the 
earth, wUfih are otherwise with much difficulty aeoounfed Ibr. 

Of what has now been advanced, regarding the waste of the 
land by the operations o£ the sea, it will be proper to notice that 
mnch ccmasts with my own persona], obseryation* The eoosar 
queooes of this process must be the depootion of dclni% and a 
tendency to raise the bottom of the ocean, and produce a pro- 
portional elevation oi the water. With regard* however, to the 
distribution of the surplus waters that is produced, what I lum 
now said is offered with much defoanoe, in hopes that some one 
better qualified than piysdf will turn bis attention to ibis cu«. 
nous subj^U 



Abt. VI. — Account of Mr Edward Nairm's Process of Arti- 
Jkial Dnpng cmd Freemig bj^ the Air^Fump. 

HEN I observed in the First Number of the Edinburgh 
Fhiibaqi^kal Journal, that your ingenious correspondent Mr 
Hendhd ascribes to Mr Leslie the invention of the process of 

artificial desiccation by means oi sulphuric cund aeting vnder the 
receiver of cm air-pump^ I had a distinct recollection of having 
seen die same method in «nne paper m the PhUoaophkal Tran* 
saMms ; btit owing to aoddenti^ ciicumstances, it was out of 
my power tiD lately to verify this suspicion. The paper to which 
I alliule is written by Mr Edward Naime, a well known opti* 
cian, and is entitled, An accov/nt of some e.rpmments mad^ 

4m akr-fiumif on Mr SmeaiorC^ frweiple^ he,* It iaa 



• PMbUMnd ai tlie mmfUktU TWwMicliWibr lt77, voL Ixvii p. 614. 
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On Ari^ksM Bt^finffy by the JksPump. W 

paper of very gicat interest, and, in my humble opinion, con- 
tains, not only the method of artificial de^kcation^ but also the 
princMpkf md ilmoBf thr trhnk prnfTflB fif aritfiM eamgdaiim . 
bj vaetm of mpofadan under tn exhausted reoiafsr. ' 

Having been perplexed by the disagreement of the pear gauge 
and the cx)mmon baiometricai gauges, in their indications of the 
dflgvee of eaKhwuriton in the leoeivery Ux Naiipe was i nd u c e d to 
undertake a series cf experiments^ in asAer to investigate the 
cause <^ the disagreement. He exhiiiited to the Honoumble 
Mr Cavendish, Mr Smeaton, and other iiicnibcrs of the Royal 
Society of JLoudoo* an experiment in which this disagreement 
anmunted to some thousand tunes, and Mr Cavendish immed^ 
ately fumidied him with a satisfactory explanation of the fact 
" It appeared,*" he said, " froiu aomc experiments of Ins lather 
Lord Charles Cavendish, tJicU water^ whtn&oer ths pressure ^ 
{heaimoefpihenmUiBdkMMudt^ d^free, it mme' 

dk/Uify iMmed kiio vapotttf and is as immediately turned hack 
again into water on restoring the pressure. This degree of pres- 
sure is different, according to the heat of the water. When the 
beat is of Eahrenheif s scale, it turns into vapour as soon m 
the pressure is no greater than that of three quarten of 
quicknlVer, or about oneibrtieth of the usual pressune of the at- 
mo sphere ; but when the heat is only 41% the pressure must be 
reduced to Uiat of a quarter of an inch of quicksilver before the 
water turns into Ttqpour. Hence it foUawsi that iriien the 
odver is exhausted to the above mentioned degree, the msistiaie 
adhering to the different parts of the machine will turn into 
vapour, and supply the place of the air which is continually 
drawn awaj by the working of the pump» so that the fluid iu 

the pear: gang^ as wdl as that in the leoaver, wiU oonsist in good 
measure of vapour. Now, letting the ur into the receiver, all 

the vapour within the pear gauge will be reduced to water, and 
only the real air will reuuiiu uncondensed; consequently the 
pear gauge shews only how much real air is left in die reoBiv«ar> 
and not how much the pressure <»: spring of theinduded ftmd is 
diminished, and tliat equally, whether it consist of air or vapour.'' 
,Now, this ingenious explanation, which Mr Naime considered 
asjierfi^tly satisfactory, contains thft ftindanMmtal ptincqpte of pro* 
dudng iirtifidal dryness and cold in the receiver of an aip-pMmp^ 



Digitized by 



^> jkeoimi of Mr Edimrd Kmme's Froom 

viz. that the evaporation from any wet body, and consequently its 
dryness, and l^e cold annog £roiii evapwatum, increase witix tlie 

and artififlU eoid sMy be pvoduoed under die 'foeemr cf «n 

air-pump. 

In following out the valuable principle of Mr .Cavendish, 
Kr Nabne plaeei sevml fluids and wet aubttanoes undar Ike 
leeahpor* Huree gnana of mter in a vatch-glaaa loat 1} giains 

by evaporation in 10 minutes ; 100 grains of spirit of wine Idit 
9 grains. Every substance which he tried sustained a certain 
loss by eviqponition, exeep^ng sulphuric acid^ which akoaye 
gm im c df by abaoibtng the Tipour exhakd fimi the wt part ef 
the pumfK Having thus asoertsined that the exhaustion of 
the air produced a rapid evajx) ration, and that the sulpluiric 
acid abaorbed the vapour thus exhaled^ Mr ^airne used this 
piuciis ftr pRpdufiing drftir ^ ^ fucMMr, m ofder to tiy die 
«Aet of the passage of dK deetric fluid through a dry itfid a 
moist atmosphere. ' 

" I now,*** says he, put some sulphuric acid into the recei- 
'wvi^ m a means of trying to make die f wmmk n m g cotUemU ^tke 
nmm f mv^ «laii m h m ^ itif ai nmA ma pomtib io muM of 
miammimirmiy, umMke f t sled feiiOk vaptmrT* The oontequenoe 
of this was, that the electrical phenomena were exhibited in the 
air which he had dried, and very imperfectly in air which he 
had made damp^ hy introdadng a pieoe of wet leather, and re- 
moving die sulfibune add. 

'Jlu' next step which Mr Nairne takes, is to produce artificial 
cokl by the akr-fiuimpy and he gives an account of his experiment 
Mtim£9ib«riBgiPorda: ^ Honing lately reosfrcdirom my fiiend 
Sir lind aone aedier prepared by tlie ingenmas Mr Wolfe, I 
ems very dearous to try whether I could produce any conside- 
rable degree of cold, by the evaporation of setiicr under a recei- 
ver whilst ^hauating. For dus purpose I put the sether into 
A pfaiai, the nook of wfakhiraft sufficient li> admit the ball of a 
themometer: diis being ][^aeed on the ahr-pulBlp, under a re- 
ceiver which had a pi ale at the top, with a wire passing through 
a collar oi' leather » to this wire the thermometer was fixed, by 

whidi mmm I eoddemily dtp the hall of the diermometer in- 
mthtadMr. 
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^ The pump was now worked^ and iriubt the Meebrtr wm 
cKhttintb^, the fa^l of die HunBoBMUr im cten urfo 

the sether ; and when the degree of exhaustion hy the haroroeter- 
gauge was 65, (which was the utmost in this cai»e that the pump 
would exhaust to), the d^pree of cold indicated by the fall q£ 
the quid^alfer in the tibennomelerim 4B* bebw 0^ co Fahiei^ 
heit^ fleale ; m that there was a degree of cold produced 108^ 
colder tlum the air in tho riunii where the experiment wa.s made, 
the thermometer in it being at 55' above QP, The pump was 
kepi oonlinually woriiing §Bfr half an hiNir» and iSm ball of tke 
thefmonieter often dip|ied inla' the odieri but Bo giialii 4a> 
gree of exhaustion or cold could be produced. The air being 
let into the receiver, the c^uicksilver in the thermometer xoee 
10*, viz. to aSMxIow 0°. 

" Fresh irther faeuig pttt vato the phial to what was xcnudn. 
iiiig^ the themonialMr mm to W abim <f t tha pump ivaa Ikm 

worlvLtl again constantly for half en hour ; yet bv the ba r om e- 
ter-gauge, the degree of exhaustion was now not more than 
and the d^gneof ooU pndueed did not maed the Uth dcgiae 
MowO^, aa l y p a a f a d fa^ the qukkahnar in 1l» thanaeimlai; 

The air being let into the receiver, the reniainina^ a tlier was ex- 
amined, and there were ibund several pieces oi jce at the bottom 
of the phial, aoBM of Ihem aa hig aa kvga paM^ aflikl^ 
aHliar beeame iieady cf the haat of or fiaaaing pomt of 
water^ were entirely disscdTed.'^ 

The preceding extracts require no commentary. Tbay aa« 
tahtiii in thr nli a nat mamif r the idiwitify nf thn frign rii a pn onmn n 
of NainieaiidLailie; aad, aa a pioof that thiaopiaioii iaaot 

peculiar to myself, I have much pleasure in stating, v hat I have 
learned smce die above extracts were made, that an eminent 
cbeauat, who ha» studied tfaia mibject awat jpn/hmikfy ba% i» 
mne yeax% la his public mmm4£ kMaraib Alt it ia faa hia dnty 

to ascribe to Mr Naime the discovery of the pooce^ses of arti- 
iicki drying and AeesHOg by the air-pumpp 

(Z.) 
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60 Mr BoUaon oH Ae'FkkiUe Waier.Mam^ 



AnT. Wlh'-^AccwfU of ^ FktnMe Waier Mam^ comMmd by 

the laie Mr Watt., for the Glasgow Water-Work Company. 
By JoHM BoBisoH, jgsq. S.£.> &c. ma Letter X>r 

ft 

My Dbah Sxb, 

I HAVE mom the i^easorc of scndlnj^ you the account whicli I 
pRHonaed to gat yon, of the Fkxible Water Ik^Uin, which 
the late Mr Watt eootmed jfer the Glasgow Watcr-Work 

Comjianv. I am indebted to Mr Creis^liton for the accompany- 
iog drawing. I am, with much esteem, very truly, yours, &c. 

JoHK ROBUOK* 

The Ghflgow Watef^Work Company derive thcsr supply of 
wat er from a well and tunnel forniud in a stratum of sand on the 
lei't bank of the Clyde, which affords a natural filter ibr the 
water of the fiver. Ab die cily lies on the right bank, the oon^ 
veyanoe of the filtered water across the stream was a problem 
of some difficulty. The fertile genius of Mr Watt, however, 
enabled him to solve it *. 

He suggested that a flexible iron main should be drawn aonias 
the bed of the river, through which pumping engines on the 
north side Aould rase iSene mSbet from the well on the south 
ade. In executing this plan, the well and tunnel were dug in 
the sand near the water's edge. The well is 10 feet in diame- 
ter, and its bntfeam is If feet tinder the ori^naiy surface of the 
' mar; the feeding tunnel is 8 feet wide and 6 feet higli, and 
extends for a considerable distance into the sand-bank : the well 
has a wooden platform bottom ; its sides, and those ci the tun- 
nd an built of granite, put togetiber widiout mortar, and bak- 
ed wkh gravel, to prevent die influx of sand. Tlie soutli end' 
of tlie section pipe (or m^n) is turned down into the well to a 
sufficient depth. That part of it which hes in the bed of the 
river, is fimned of piooes of 9 &et kng, (excfaisive of joii^) 

* W« hftf* haiipd Mr Watt i^^, it tfa» tins hi contrfvtd ifalw.p^ thst 
IheidMwwBuggtrtidtoliimltamafiOiiridMte af the aeiibyity oC the 
iUt^taiL^B. 
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emit rived hij Hke late Mr Watt, 61 

and 16 inehc* inlBrior diuBMCer, Aart of tlie jooHi an fciwad 
IB the usual imy, but otliera are aomediii^ like what ia called 

** ball and s(X!ket,'' or universal joints.'** The whole is Imd on 
strong frames made of paraiiel logs ; these frames are jaiiiad 
by atroi^ imi fanigeei hac?iiig tlinr pirola in hotiaontal lines al 
light ang^ to the aaes of the pipes, and pafling thioug^ the 
centres of spheres, of wlilch the zones of tlie sot^kets are por- 
tions. The flexible jomUi are at the extremities of the frames. 
Thu wiU be eaaly undenlood ftom the figom m Pkte IV. 

The fnunes and pipes wave put together in suooesnan on the 
south side of the river, and (the open or north end being plug- 
ged,) were hauled into and across the bed, in a trench prepared 
for them. The machinery Aht hauling them was of course on 
the north side ; the operatioo was aided and directed by pod* 
toons, Sec. The moveable joints of the pipes, and Ui^i^ of 
tilt' ii amcs, allowed them to assume the form of the bed. 

Upon the plugged end emerging i'rom the water on the mxih 
ade^ it was immediately opened and coanected with the main 
leading to the pumps, to secure it agmnst accidents from floods. 
There is a contrivance for removing any sand which may accu- 
mulate in tlie pipe. That part which is under water is covered 
over inth stones and gravel, to protect it from injury ftom pas- 
smff Vessels* 



Plate III. Pig. 1* is a section giinug a general view of the vd^ 

tive situationa of the wdl^ and the nuan 

through the river leading to the ])umps. 
Fig. % a vertical section through the pipe at one of 

the flesuble joints. 
Fig. d. a corresponding outside view. 
Fig. 4. ditto, plan. 
Fig. 5. a cross section of the pipe and Iraiiic. 
6. ditto of stQclfcjoiot and hinge. 

The demand ibr water liaving increased beyond expectation 
flince 1810, (when this work was completed,) a second main of 
18 inches ^ameter, omilar in ail other respects to the first, has 
been innce added. 

At present, the consuni|)ti()ii of water is rrc koiied about 8000 
tons per diem. The Company's estabhidimcnt of engines is two 
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dTMineh eyMAm^ «iid 7 &«t «lnke, tnd one of 54 indi 
cyliiider, Md 8 1^ MmIu^. Tfiese are employed in iwiiif tke 

water fiom the liUer to the resen^oir for distribution ; but as 
flonie parts at* the city lie ISO feet above the level of tlie river, 
there ore two smaller engines i» forang water ilom the geneiai 
i ea ttvo ir Id a liiglMr one to eopply these jdaeea 

The Gaove, JprU 1820. 



Akt. VIII. — Account of tJ^ Subterranean Temple of Ipsam- 
but. By Lieutenant-Colonel Steaton. Communicated 
by the Author. 

X HE Temple of Ipsaiubul, (see Plate TV.) is situatetl on the 
right bauk (going up) of the Nile, wUch in tliis part of its 
course runs from 8outh«west to northeast. The side of the ri- 
ver IS here formed by a chtun of sandstone rock, and in lui in- 

tei val of tliis cliaiii, tliere is a valley of sand, the sides of which 
are formed by two rucks. These rocks are smoothed each into 
the fafade of a temple. One of these temples is sufficiently 
known. 

The valley runs in a steep ascent, from the river to the de- 
sert, until the sand becomes m high, as to be on a level i%itli the - 
•UBiHiit of the rock on both adea. 

The saiid drifting downwards towards die river, had entered 
ihe temple which we propose to describe, anil completely block- 
ed up its entrance to many feet above the architrave, so 
as to conceal the greater part of the stupendous figures, of 
which a very oonsiderabfe portion is now vinUe. The sand 
is so finey that when put in motion, it reseml^ a fluid. 
While we were ascending, oar footsteps occasioned such a 
current of it, as to give us reascm to apprehend that the en- 
trance to the temple would be again blodced up. We owe the 
removal of the sand, the uncovering of the ia9ade, and the en- 
trance to the tt'inplc, to the exertions of Messrs Belzoni and 
Beechey, mptoyed ibr this purpose by the Britisli consul Mr 
SalL 
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fluid k sow hmed out hj palm tini^ 
tiuft lahto a HMRB cftefcud ddbntt k prmdad, tfam is mn 

to fear, that the cuiious traveller will not he long gratified with 
the sight of a superb mouumeiit, which, until Ai^gust 181 Tf 
httd mHBad. ImiBaii and cxamalad. orakfthlv fiar anov aiMi> 

Commenciiig at the flontii ead of die fiifid^ thm ia • ib* 
ping projectaon of 30 ftet At 4 feet 7 inches is the arm of the 
first colossal (igure cut out of, and projecting from, the fa<j'ade, 
between which and the tigiue there it a connecting block of 3 
fiBeithiak. Thaae figum oMMDiii be iljrM Alia Bvttevoi ; they 
aM m iaol Statuea; thej wmmte U fset 5 muhm aaom the 

sliouldens, and foUT of them occupy the fa<,ade, wliit li measiu-cs 
1^7 feet. The kft Aoulder of the first touches the right shouU 
dcr of the aaoond, aad ao on. The rock is farowniih and aod, 
and catUy cut by the c^cmL The |Mrt out of wbidk the 
tues arc formed is whitish, which adds to ihc cf!'L*ct. They are 
beautifully cut, aad the proportions, notwithstanding their 
magnitude^ and o n wiequent wptof modelfy ave ao peEfieotlj juit» 
that no ieatm pndaaaot^ and e?ery pot appaaia wamOf 
symmetrical, and graceful. 

The statue to the north, or right hand oi the portal, is TibibW 
to the elbow : that immediately to the kft, or south of the door^ 
iaaooiewfaatiinitihited: the alatue beyund it ia «bfe to bekMr 
llle ibDuMer; while the second to the isirch ia buried to nearly 
the forehead. The statues have the high mitred cap, witli the ser- 
pent or good genius on the foiehead* The nose^ moutii, and 
cUn «e of the Bioit delwate propoiii^ TheeomefBef the 
noulhy ahnoBt !^>proaehmg « mife, gWe an eaipwaki of nildp^ 
ness, while the otlier features bear a ( hai actcr of firmness. 

The neck and ^loulders are admirably formed* The 
miMdcaQf the dieet aad abdomm m 'm^)Mffkiitwwpomp 
tbr nipple atid navei bang viAle in frtiit*. Toe alataea aie 
supposed to be naked to the niiddlc, where we perceive a hanct* 
some ceinture in aigsag lines, and a dress beneath^ striped po^ 
iMndiculaibr. 

Over Uir airbfaitamva of tbepoitaiy u m atevitbefoofOsU 

lie Hierax, phned in a niche, and meaaum^ 9H ftet % ttidiea^ 

■• ■ - ■ - - ■ 

• Although the statues are visible on the bides only to the elbows, still, fVonz • 
Um ilape of Uie sand, they are in fiont visible below the nftyeL 
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H« liolda in both hands the sacred Tor, cfPcnmmMOi^ and baa 
m-mmn on ids bead : under bis left band is a feniMle figme in 

abo vefievo, measuriiig 5 feet 1 indi ; and under the nght, a 
staff, With a fox's liead at the top. The deception, arising from 
the cotga^Ofifis ot the proportions, is sucb, that these %uiies da 
not i|piwnr one baif of tbi^ teal be^ht. 

Two heroes in sculpture, having the bird wilb expanded 
wings over them *, present to Osiris, with one hand, a figure re- 
senibiing a monkey, and hold up the odier hand. 

On tbe entHiMature are sculpbirad, fauUs^ geese, bawka^ gnuM- 
hoppers, Anubis% hlm^ypbics^ &e. &c. On tbe summit of tbe 
cornice are seated fissures of monkeys, or possibly of Typhons, in- 
differently executed. The cornice bears scidptures of serpents, 
sunnounted by ^^obes. From the cofnice to tbe arehitnnrc^ 
the spaoe mcasnres 65 feet: tbe height of die &(ade may be 
100 feet 

We eiiler the temple through a small hole made in the sand, 
imder the architrave, part of which has been chipped off to 
teibtate tb^ entnmoe, wbieh is much choked up by tba-Miid. 
The facade, as well as the entrance and interior of tbe temple, 
are all cut out of the rock, and the great colossal figures, though 
projecting so considerably, ibruL a part of the same rock. 

Tbe fifat chamber baa dght aquase piUars Teatrng^on pedes* 
tak^ wbidi do not sf^iear in tbe plan, but wbidi ace merdy 
sc^uare projections extending 6 inches or so beyond the pillars. 
£ach of these pillars has on its iiout a large colossal statue of 
the some bkxk with the pillar. These statues, which are about 
StSt feet bi^, have Ibeir arms crosaed, holding the ciookaaiid 
flagellum : they wear the mitred cap, and are, in all respects, 
well formed ; the pupil of the eye is painted black ; and also the 
eye*hrow, which, beyond the natural arch, is extended artififlial* 
\j by a straight line in Made. They ave naked to tbe oontmc^ 
wbkli is fastened by a elasp ; b^low it is a ck>9a.fittii^ dress, 
reaching nearly to the knee, bearing an ornament ur pouch in 
front, not unlike that of the present Highlanders, of Scotland. 
These statues ace covered with stuoeo, painted in nob and varie-' 

• m» UbS «eema to be the toteliiiy genius of the hoEo: it rnndaUfy aeoanfo 
peaiee Unit Ws oUit tbe Wipged Cwonttaiit. 

I 
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gated colours: TlKhrnoeesare slightly aquiline; the under fip pro. 
jects a litlle ; the comers of the moutli express a smile ; the chiii 
is finely formed^ th^ eye large and full; the eye-biow well 
udied; end tb^ ftce veirjr handaoine* The expceBoaa b aoene 
Moi. beiiiiniant, end Umt memble mudi the Jupiter Aanmietuft 
of the Itonians. The ceiling is painted in blue and red, having 
a rich border, ^th large expanded wings. 

The pahitingt on tfaewaU zq«e^^ 
m the act of discharging an arrow from hie how $ his aim ia 
sure ; his mien (ktt ru lined; his vviugcd concomitant is above him ; 
he wears a helmetecl cap ; his face and arms are naked ; and he 
haB braceletsi annlets and collar. Hie dress reaches below h^^ 
knee: Hehasagirdle^aiidthfjreiiisai^efastaenedrouikll^ 
On the side of the car, which is painted blue, yellow, and red, 
is a quiver. The lun scs in the car have their nostrils open, 
They are rampant, snorting, and oovered with rich trappii^gSy 
and plumes on their headd. They are stalKons, with long taib^ 
and their eyes partly oovered with blinkm. They hinre no > 
bits, but arc restrained hy n nose band. The hero is foil owe 4 
by. three comparatively smaii chariots, each contaming two per* 
sonsy one of whom drives, while the other carries a bow» arrows^ 
and a shield covered with a leopard^s skin. 

The hero, A^^th his people, are in the act oi' storm i pg ^ for- 
tress, and the artist lias seized the moment pt surrender. The 
fortneia eonaists of two stopeys. From ihe first we see some of 
th^ enemy tumbhng headlong ; others transfixed with darts ; 
others at the base on their knees, mth their bodies bent in sup- 
plication. One has a dart sticking under his eye \ another is • 
pulling one from his head ; ' and many have theur hands xabed 
in. token of surrender. 

a second row are placed the old men, as being unfit for 
the first ranks: .their countenances are impressed with grief and 
despair, and th^ hands are raised. In the upper storey, two 
men hold out a censer of burning* incenoe^ and behind are two 
females supplicating mercy with extended hand8,---but the un.; 
erring darts of the hero have already transfixed them, , 
Under the walls is seen a peasant running away, and casting a 
fleered kok. behind .hiqs. He is endeavoiiring to drive befoi^ 

VOL. in. NO. 5. JULY 1820. e ^- < 
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him five oxen, who, in scamjn ring off, seem, by their tails fly- 
ing in the air^ to participate in the general panic. 

The hero appears transfinng with a spear a pnsoner of' dis- 
tinciidn, trampling others under fod^ hotdSbg a nutnb^by tlie 
hair of the head with his left hand, while he prepares to strike 
off their heads with the right. A mulatto is seen» driving be- 
fone.hiin a group of pnsouers, four of which are black, four 
tawny; and four wlute. The features are cha^actenstie of th6 
different climates, and shew tliat the conquests of the hero had 
extended over various parts of the globe. 

From the different dimensions of the figures, we may infer, 
that the. ancient Egyptians expressed strength and power by 
cempikrative size. Thus, the hero is immensely ookyssal, the 
.chief of the enemy is very lar^, and the per. son who conducts 
the prisoners is large, while tlie prisoners themselves are pygmies. 

.On another waU,.the hero, gratefiil for his Tictories^ makes 
ofierings to a male deity punted BjeicXr*-; and to Isis Lunata he 
offers incense, in token of his fartlier gratitude to Osiris Hierax. 
On the adjoining wall are rejoicings, chariot races, processions, 
&c. The hero and his peof^e are distinguished from tlie enemy 
by the difference of costume, of chariots, of bhields, &c. The hero 
is throughout a portrait, though his dresses are various. Some- 
times he has the short warlike dress and helmet, and at other 
times the long loose robe erf* ceremony, and high cap. 

Oh another pannel, we observed a chariot fight. The horses 
appear tumbling and confounded with men. Some horses are 
struck in the chest, others in the head, writhing in pain, — the 
equi ea^mmes ; — seven chariots on eac(i side, two men and two 
horses to each. These representadons are followed by presen- 
tatioDS to Priapus. His type, and every visible part, is painted 
hku:k. The hero is uUiniatclv received among the gods, Osiris, 
Sothis^ Lunata^ kc. and this apotheosis is repi*esented both 
. m statuary and in psinthig. 

We may here remark the great perfection attsaned at this 
early period in sculpture, statuary, and painting. The figures 

* This is the first instance in tacendiag the Nile of the deity being repre5;ented 
HttXr, and- b ibe wjy. dMlwdd'to be nmmluA in the EgfpOm wai' Hm&fkm 
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we imwi^ hUt' midBP' wAm' ^^Mtd \Mii'dll||iM Am' dbMf lS#t 

Praxiteles or ApeM«?y, or of Canova in'>cmr own days. Th^* 
, pakithig, as far as colourings expre.ssit>u^ and pix^nioa go, is' 
excellent; but-'the MHMnt EgyplM^ 

taliy ignogBBt 6^ pi si a pog ti ' ve ^ Ml #em iik'ttUd'tii group* tI|Bil^ 
flgom. ' Oil' ^ pflkirs, are- represented oilsnngs to ' 0f!4i4i^' 

Isis, or to the three, that is to Osins, Isin andl^Son Hortis. The» 
dimenaioiis of the statues oa the fa9ade9 whioh ' I "Obk 
take^mtttiAUdi^fr; ' 

BMdtbadnwtlilfrflhBuUcri; ' . i5t > £r 

Thickness lil" ditto, ' - - * • - , - 7 1^ 

I^tttaiuieifaau.tUfi.uuikiEf^^ tiMictoi 

Distanne fixnn ooraier toioomer of the mouth, • - 0 
Th&eye iims^^'tet ^^Jnahea hyrI14 inchog. ' \ ' 
The.ottMMi ^aet inches bjr 1 £mt^ 4 iaalMm 

The hreiidth.iiC.thQ iK)9tijls,.iiu)ludii|^>the: teptuqk^il tbi 

nose, inside, ^ . .^ ^ « ISj 

Actress tl)6 biidge oi tim ooie, • - 0 9 

-niilmi- AkM ^ inBen ooma^cf one fcye to tiie innor cor* 



Art. I^'^-'ObtervaHoHS r€9pec6mg the Vision €f Hm H i mUc * 
Bm and^ ikg JShnet/^Bm Bf. Sb»* GraMS' S. • Macxbiivix, 

Bart. F. R» S. Land, aiid Kdin., ke. In a Letter 
, Dr B&KwaxBii. . - 

My Dear Sib, 

It i» not long flbee you were engog^ in afom reMAroliei oon- 
nacit^ with the structure of the human eye* The vision of 
hmMts is a subjeet jivhioh^ X should, think, inigbt deiive some 
jBnttmiM fram jm reMwahM; ml I hope tluit tbt tetSrl 
m dboiit to mention, may induee yeu to enter mi iUit aliaoit 
^untrodden field. IIap|)ening to observe a number oi* Humble 
Bees entering and coming from lUMier the door of a dark out- 
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ivniK^ I iMd ^-caaaaiif to^ e$mm wlwe Ibffjr faad.dMut 
]|0i^'«DdI went in^kaving the door hftf open.* I t|iw die bees 

QOming from a hole in the floor near the wall, and the instant 
they arrived at the inargii) oi the light adiiulted l>y the door> 
thegr. tpqk altbou^ at the dirteiM^e of sevecal feet &om 

tlifli 'l|»pt fvom wbidi the^ uaually me iplothe air. I varied 
the poffltion of tlm margin or division between the hght and 
♦ darkness, but this made no difference, the bties in every case 
bc^innii^ tbor flight as soon as they reached the Ught. Whiip 
the door was open, I noticed that the bees whkh amved ap- 
peared to be completely puzzled by die akeiatioii of the pon. 
tion of the door. Some of them alighted, and wandered about 
in aii (hrections oa the floor, crossing repeatedly the direU path 
¥> the nest, bat never fidlowui^ it A veiy few, hy aqdideiit 
apparaidy, got close to the waD, and reached the nesl. Those 
which clianeed to alight near the same part of the door by 
which they had been accustxNiied to enter, immediately went 
/ dnough, biit fam the pomon ef the door, thc^ pawed m die 
Areedon oppoate dmr nest As soon aB diey got widiin the 
door, they became as much puzzled as the others. Many Mew 
away, as if to try a new rpqite homewards, ^ soon as i shut 
the door, renuddng in the inaidei the bees on entering tumsd 
^Brecdy towards the hole hi die Aoop; and none of dien gmng 
attempted to fly till they reached the light. I was cruel enough 
to repeat the experiment several times, and each time to keep 
the homeward4xNmd labourers in suspense and difiiculty for 
some 'innMes. 

•These facts fleem to prove tbat bees, aIdMra|;h by some means 

diey jpapidly and uneningly traverse the air, cauiioL chscover a 
track on the ground, when the usual marks are removed. 
They did not disoover it even when thcjr p^f pther bees com- 
ing out, a proof diat they have no means of communicatioa^ 
but that each insect tlepends on its own uistinct exclusively. 

I made an experiment on the hive bee, by liilting tiie hive^ and 
phcing it a few yalrds, three or ibur, from the place wiieiw it 
usually stood. I was of eoaiae stang. fok* my pams ; but I had 
the satisfaction to sec the returning bees pass quite close to the 
hive whejre it now stood, and go on to the spot where it ha4 
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Mr Galbraitii m Vaimkwg Fractwm, - Sd 

-Stood when- they lefl it. They seemed not only puzzled but 
angry, and I was obliged to keep at a respectful distanoie. 
'Wlm the hive im replMxd, those bees that had left it after ite 

ted it ; but in a few miniites all se^m^ to be qdi€t fegoto 
as formerly. I removed another hive iu the evening, when 
none of the inhabitants were abroad, and in the mcaming there 
wail iia MUntption of Yim ytxy 

cferely, 6** 8** MACmiSUI; 



Art. X.— On vanishing FracHoiM, By Mr WiLlAdUC Qm^ 
B^AiTH. Communicated by the Author; ' ' 

. aalyawt ?ninhgi[ig fiiiili— j mm Mee the early pari 

of the eigb^oilk Mtury, has bsMi fieqaaa dy timlwi by te> , 

thematicians. The idea of these ifractions first oiiginated about 
the year 1702, in a dispute between Vaiignon aiid Rolle, rela- 
tive to the differential calculus. BoUe opposed the legitimacy 
of the conduflions demed from that oakulus^ becauBe» in an 
fe ip tess k ap for draldng a tangent to a cUrve, *a quantity was ob- 
tained, which had both its numerator and denominator eqi^al 
to 0^ and this he regarded as a result so absurd^ as to amount 
lo a peoof itf- the Stlitej of the method of solutioik John Ber^ 
iuNilli soon afterwaid% aooarding to Montuda, attempted to 
clear up ithe difficulty i and Saurin, upon a renewal of the dis- 
pute, farther shewed that §, in the case alluded to, had a real 
mine* BtiHk however, the WfcpiartatidWis hitherto given seem to 
have been rather obscure^ as tkte fiaotkins woe also the eame 
of a yiotent controversy between Waring and Powell in 1760, 
when they wer€ candidates for the Mktliematical Proiessorship 

at Casdhridge ; Ww&og maintahiing that die value of |^^* 

is equal to 4 when and Poweli, or pediaps rathor Ma* 

neres, who is understood ta have conducted the controversy, that 

Jt is eqAiiti to a 



DigRized by Google 



Sa;Mtr ^A^fHf^MB,•ui lla» ^ Principles of AmbfML 

CalcMlatipi^^ Mr Woodhu.use, who certaialy ranks among the 
. iirfit of Bfkisli inalheniatieians, though, be perhaps may adttrit 
. the acG^pcy^of' ^b^.t^ii^cki^ions, seems un(ped to quesUon the 
ikairiinftrrir of 4Att mMonM^'W iriudb. ihtm nwftjbttinnii * ^ The 

tidue'of ^ ^ '^ ^*y^ W inthfe 17th page oC tnie ^preface, 

.tA^of ys^XB/m^iips =yj»)wfifp tiM¥i^ht^^ l¥^;fi » ril> «<e««<yial a, al- 
t hfl ii^ Mte ytB^^ is I, and it wae not pcfceived ^^^ by 
the yerf proceta of making the valiie a oevlain Ofder waa 

arbitrarily intitituted, and an t xtensicn of a rule made This 
^ jopmioa has beea again combated by. Dr CbadeaJiutton, ia the 
kill edition (1815) of his Mathemadcai Dictioiuajy ark Vanish- 
jig flMUMM . lAT iMifs^ ilm^/kxt^ 

i^ubjecty which we dMJl.endeaYaur to remove by the following 
artifice, 

. f^ietabbeitt-vHMlaiit qnattdty, and -ir -ft variable, ^hiah fioe- 
nmm ikm^mpmp^mKc^^ till - it ^ '^ekfilid to n. 

:iA»Uok£an aad ft' te« mufn^Miit whole numbers greater tfma 

• *' »•••'«»'" 

junit^/then may soine ^)art of,<h W^dei^Qted hy -,.and there* 



n 

>N«(w, if/ Ar««a«|iew>ma:^^ 

: forauilaiA) fldiL^ ^K^W-fl)^: = (l + ^) 



Vj^j[^ ^ ^ a. Again, if w= 2, an4 n = 2, we obtain | (2 4- 1 ) = 
S^r:; ^1-4-.^^ Audif m = 5!;aiuln itself be Uken^^we 

* See elao Me lo.,,^iid the >'ou there Jxom Bcrkclejr't. iVnal/st. 
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get (^+Jl£=: ^1 + 1^41. IWdbf^ wli«m=:i,w» aee 

approiuibes to (I + 1) a =: 2 a as its limU. But when » = 1, 
■ — lie ; = g by subtraction^ consequently in this 

0 
* u 

* II^ mannery if ar=3, then as n a^^roaches to unilyt 

* appmdies to da*. If m = 4^ Umh it approiikii 

n 

to 4ia\ And kt-general taking m Hadf, we nwy Mncli|de» thit 

*^ — I when \ becomes 



(1 ^1 -J- Sic. to m terms) ssa*^ ^ xrox 1 srinflr*^*. 

Hence, the value oi' ^5 wluch in (ius and suiulac cases 1% m^i:^ 

]^ a symbd, shewing -tlmt imhmm ttmnd-«t A.]iniityfk ■iMgBi 

thus obtained with as much certaiiitj from the hinomml func- 
tioa under consideratioii, if we are not mistaken, though. ti|e pro- 
ewB appears flomewhal loducttve, '^moif 'fnp 

matics. If in the expression wo""" ^ we substitute iur a, we 

.have maf^~ ^ the geoeml fluxiooal coefficient of any 
raised to tihe pom denoted by tn. 

An unexceptionable method of demonstrating this proposition 
is the more to be d^isired, as it Ibrnis the basis of Landen s Keal- 
dual Analysis, perhaps one of the best methods of estabitsiiii^ 

^^^u^^^^ ^^^^^^^^^^^^^ 

to the Fluxionary or Difleren 

■ ^ 
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Aet. XI. — Account of the Strata at t/ie JMamond Minss of 
MaUkmii^. By the late Dr Jamb6 AirikueoH of Madnt. 

The following account of the strata at the diamond mines of 
MaiiivuUy in the Mustaphaos^ur Circar, was ibimd among tiie 
pqmrs of the late Dr James Andermxi of Madras, by bis ne- 
phew pr iBerry. It'iiad teen drawn tip ht the Asiatic Society, 
but it appears either never to have been sent to that body, 
or never to have been publislied in tlieir Transactions. 
, So early as the year 1767} Dr Anderson had received spect- 
mens of the earth and stones found at different depths in these 
diamond mines, and having, thirty years ailerwards; obtained a 
still more complete seHe* of specimens, he was struck with the 
correspondence between the two sets, and drew up the following 
i Moo ont of than* 

The specimens which he reoeiTed in 1767 wen as follows : 

(flf.) Fine jnrraincd white lime, in roundish and sometimes an- 
gular lumps, agglutinated with some small pieces of whitish 
quarts, roundish stones of deep led ochre of iron, and ii^yeU 
low ochre adhering. It is said that the diamonds are 'found ad- 

liering to this stony mass, and beat off by knocking two pieces 
of it together. 

(&) A t<f)tems Monie, consistii^ of fat yellowlah inm^y, 
-uUky sinall qj^metK^mi oskareDus eirth conglutinated. 

■ (c.) Whitish fkt qudrtz. 

(dJ) Sniaii stones which have been knocked off as above 
-mentioned, washed by a run of water, and searched for 'dia- 
^osonda. 

(e.) The sandy sediment washed from the foregoing smaD 

stones, ot" a yellowish colour and ochr'ey appearance. 

; N^B, The calcareous earlli ttid ochrey paH of the slk^^ 
effdreaoe in the lutrous aiad. 

. The specimens of the different strata of earth anil stones of 
. the <ltM«Mrtd mines at MalhTully, which Dr Anderson laceived 
in 1707, were as &Uows : 

No. !• Strata three feetftom the surface, is porous, of a dbrty 
red colour, intarmized with a few ^>ai*ticles of white quartz, 
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fjjf MaUividfy in the MustaphaaiagMr Circar. W 

ttid, wlien washed, oonoatiiig of fine sandy particleei with hut 

littlb intermixttire of clay. 

' No. 2. Strata 6 teet irom the surlace, is a dirty yellowish clay 
without minttiBB, very greedy of water irfter hdng dned, in 
which ft fareakB down suddenly m flakes^ emitting gbhulesof m 

with a slight noise. 

No. 3. Strata 12 1'eet ftom the surface, is white calcareoiis mat- 
ter in lumps, ipterapersed with rounded Ihitistonesy smooth 
on the surface, some tff a metallic bolour intehially, ef diftfent > 

hardness, and some small pieces of t^uai tz covered with yelloi^- 
ish clay. 

Na 4, Strata 24 feet from the sur&ce, is small pieces wliite 
calcareous matter, interspersed with worn quartz, tqphoos iton* 
Stone, and wlutieih fat clay. 

No. 5. Strata 30 feet from the surface, where water appears, 
is fat white clay, ialling suddenly in water, after drying, when 
it biecomes yelTowish ; iqpparently some admixture of pdire. 

Na & Strata i6 feet from die surfilce, where the diamond is 
found, consists of small heavy worn iroiksiones bf various shades 
of red, yellow, and metaUic colour^, approaching the hardness of 
jasper ; some pieces of white calcareous matter, rather hanM 
than chalk, but principally a mixture of soil, conosting of caka- 
reous matter, quartzose sand and yellow ochre. 

No. 7. Specimens of the stones, &c. amongst which the dia- 
monds are found after being washed ^m the earth. Theite 
oonnst of pieces of iat worn quart^; tofiholis fabnstane^ winte 
calcareous earthy red bole, light yellow odure^ and pieces Cf the 
fet white clay No. 5. 

Na 8. The earth which is mixed with tlie stones No. 7. and 
where the diamonds are found, which differs only fiom the ae^ 
diment (e) of the former account, in some pieoss df the slOMli 
N<)(. 6k about the size of peiis still remaining in it 
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Ak9. XJL—JccotffU of some Single Microscopes upon a new 
. comiruciion. By David Bukwsteb, LL. D. F. R. & Lomd. 
and K. S. Edin. . 

There are few iiutrumento which have temoined bo long 

unimproved as the common single microscope. During the la^t ^ 
200 years, it has undergone almost no change, and it can 
acarcely be doubted that the magnifying lenses emplojed by 
Leeuenhoek were equal to any that are used in the present day, 
although our artists may Hi them up with more elegance and 
by nicer apparatus, and siipu ior modes of adjustment, may ;i( - 
commodate tliem better to the purposes of scientific discovery. 
Any contribution, therefor^ to the improvement of the single 
microscope, however small be its amount, will not be altogether 
unprofitable, if il has no utlicr effect than to shew that the in- 
strument is still susceptible of interesting modiiications, and that 
jbe attention of ingemous individuals maf be directed to its im« 
provement with some hopes of success. 

Ill ihc annexed diagram, I have represented a method of 
uwn^ a.plano-convex lens, so as to obtain Jrom it ticlce the mag^ 
nffying power whicli it possesses vhen usedin Uifi common wey: 

If ABC be a hemispheri* 
cal plano-convex lens of half 
an inch radius, it will magni- 
fy»about fourteen times as a 
single nucn^pe; the dis- ^ 
tance at which the eve sees e' 
niMiute ubjectfi most distinct. yw^-lp*r^!t^4 
ly» bctqg taken at 7 inches. , : : . 
Let «8 nnw suppose that the 

lens is placed, as in the figure, with a Hiicroscopic object at R, and 
Uie eye sXCy the rays issuing from the object R, will, iifter refrac- 
tion at the surface BC, fall upon the |d«£n side KCyStcm which 
they win be reflected at the pcnnts a, c ; and after a second re- 
frac'tiuii at the surface All, they will rnicrge paialkl to oiu' ano- 
ther at e and^, provided the object R be placed as far befone 
3C as the anterior focus of a double convex kns of the same 
curvature as BC. 
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As the incidence of the rays upon AC is very Uitie ditferent 
ttam W wben ABC ii a bemkphm^' and whan ibe i^rtuves 
are ttaall, they win dmya be Mfleotad'at a gMt^r imglelbflii 

that at wliich total reflexion takes place and therefore no light 
will be iotrt. at the reflecting surface. It is obvious, therefore, 
that by tMsiDethod of miig the A^C, we have produced 
the aHM efaet astif iwe had'^Nlided'aiMMliei; ^leinispherioal ht» 
like AB'C, or employed the whole sphere ABCB\ from "WWch • 
the rays would have emerged^t ^f, R after refraction, in the 
very same manner as at ri!,^,/afWr refle^oo* As it is impoB- 
able to grind a qaheiical glaaa sufficietttly accurate for optical 
purposes, the Reflecting or Catoptric Lens ABC sbouM be com- 
pared with' a double convex lens, equal to the plano-comcx 
leoseb AB and BC' put together. Now, in constructing such a 
lans^iw^ ar^4«l]te ta the eoor ariung 

sequence of the two convex surfaces bebg ground and polished 

in succeission^ but in the reflecting lens tliih source of error is 
entirely rwoved, because the two refracting surfaces^ AB and 
HC^iure ground simuitafieously ia die tene tool. 

As the QfomcB at A and C Are not neeesiaiy to tba apenrtkm 

of the lens, a complete liemisphcnciil surface of 180* will not 
be r^uired*- An arch irom 120^ to \¥f will be sufficient tor 
evecy purpose, and hence it wiU be easy to cnploy the pensoo- 
pic principle^ which we shall presently have ocoasioii to de- 
scribe. We have only to remove the polish ffom-an amralar 
space of the {;^)iii>hed surface AC, having Ac or Ca for its 
^biesdthy iA'i^i^ to^ 'Cxaliide .^tha iatesal'Oto o^aUqu^y incident 
.jwiys. \ ; . • 

' . I The ri^ecting lens ABO wky be-conpideMid aS'CSRttipesed of a 

,iigbt-angled prism ABC, and of iv,o plaii< ^toincx lenses, AB 
and BC, and \^ill tlwiiiore loi m a new diagomi ^c^iece^ qf' 
ike matt perfict conHrucHon. OpteaeasJiavaeflequentfy ground 
one fane of the rQctang^akr jfmsm mtoia ieoaveK susfabe ; but, bi 

s<) far iis I can learn, they have never attempted to form the 
whulc ^e^^wcG^ QuXi «a;bami^ifiriaai ieiu^ 'The simpiicity <^ 

" ■ " T ■■' ' <>■!»■ 1^ > iiiMiai i nM I ' ll II n > *w I I w tmmm 

.« Theaineog theangleo(t»tri i ll ari o a »<togeqwl to of refrac tion; 
ht about 41* In ciown gbwB* / 
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this ooiMstructioii bter^imailcabk) a8i«« cbCun a tto^ 

from a single hevii^pherkcd lens with me convex and one plane 
surface^ tliaii we do ^nom a prism and two pUtno-convex lenses^ 
homng^vt fUme nurftKieamd tmo convex anetk 

The iDgemoiM idea of Br WoHeitai to rendef eingie mddt^ 
' Bcopes periscopic, or to extend their linuts of disdnct viaon, by 
placing a cizcular aperture between two plano-convex lenses, as 
ghewa at «i n m Fig. 1. df the dnneited diagram, has 8UgB;ested 
aevand impro?an«iite 6a the nn^ nucmoape. 



Fig. L . Fig. 2. Fig. 3. Fig. 4 Fig, 5. 
vn m m m m 




Dr WeUaston hat himidf rMetked^^ a pc^rtkHi of ight 

Idst by doubling the number of surfaces ; but that this is 
more than compensated by the greater ajxjrture, which, under 
Ihese (sbrotiQistances, is conpatible with distinct vision In 
(ttdertoomiedy tluB erilywe propose to oonbine the ieoMS, te 
in fig. H. whm the aperture contains a fluid of nearij the 
. same refractive power as the glass, namely, oil of tui-pentiiic, 
castor oil, or Canada balsam^ which will also act as a cement, in 
iioUuur the kiilNil in thflu^ phce* 

The Mne fflRtet may fcb ]ARNh]OBa McmpA Joeriedil^ ia Ik iBpiveie, 
or in a very deep double convex lens, by grinding a groove in 
its circumference, as in Fig. S. which could be easily done by » 
.ihe wheel of a seel-^graver. In tihii Way this doubiing of the 
enriaee it avoided, and tliot^ soumt of eMt tfemoved which 
arise from' the imperfect centering of four surfaces, tod the 
.oomlxnation of the two lenses. « 

If we wish to diminish the aberration of i^ur, tb^ two 
laum Used in Fig. 1; and % may be donbb don^ek onea^ and 
hamg thrir antierior Anrfim of mxAk radii, as to form a con- 
cave lens in the aperture when it is filled "vvith a fluid of a diffe- 
rent refiactiye and dispersive power irom the glass. This com- 

_ _ - ♦ . ♦ _ 

* FUL TrmiM, ISiS, pi 370. 
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vfm a New Comiruciim^ , 77 
IwMifaMi ii Amm m Si§. 4, whm ii tto pme of awtal is 

which the aperture is made. 

When the lenses have the abe sh^wa in the ilkgrams, it 
iVMikL boMLviMUb to place th« «p^rtuie in tbe centre a mur 
nr, mth Fig. & inide of suoh « mwity m to fdket i^on the 
object those ccmTer^lnt; ray a .-which pass through the first hps. ' 

By these mearm wc may communicate the periscopic principle 
to single mienitDoiMiy at the same tinie that we remedy the lofif 
ef Kl^t ooBawDod by the doiiUiiig of th^ 
e btfi rt kw i mnmg ihmi the diffawlt ^efrfingibihty of lighti 

■ m ' 

% 

, ' " 1 r "" 1 ■■i g T " ■ ^ >»--' !■ p n ■ ■■ ! » 

» 

AmT. XIII.--<Slamc atcouM of a suiptnM Pkmi of FicM 

AiistraliSy whkh has ^rown for eii^ht vionths witJioiU earth 
in the Stave ^ the Botmk Gankn Edinburgh, By 
Mr WxixxAX IIacka^ Siqfiermtendant of the Garden^ 
Communicated by the Aatfaor. 

FiCUS Australis is a native of I^ew Souih Wales, 
introduced ii^tQ the British gardens in 1789^ by the Right Ho- 
ilpMiable Sir Josq^i Bankf. The plant is not uneommoo nov 
in ceJfsctioDS tn this country, where it has been usually treated 
as a greenhouse plant ; and in a gcx>d grccnliuu.^e it thrive?, 
tolerably well, altliough it seems rather more uapati^t of cold 
then Qiany of the plants from the same country* 

When I came to supeiintend this garden in 1810^ I feund a 
specimen of it amon<r the greenhouse plants, where it remained 
fos fftfoe Um^ attetf '^rds ; bvtt owing to the \)^ eonstructioa pf 
the greent|a)ise heie^' and the vesy liai^y yr^ff ii^ which X wm 
obKpe^ to treat^th^ plants in that department^ I did not find 

the Ficus thrive sp well as I had Ixcu accustomed to see it do. 
I concluded that it required ffipxt heaty and in the spring of 
1811 1 placed it in the stove, ^hptp it spoil began to ffow as 
yigoroualy as I had evo* seen ;t da 

After it had been in the stove for some time, I observed a 
root set out of the stem, about a foot above the earth of the pqt 
in whi<;;b it was planted, I m&y obeervci that this tendency tx^ 



r 
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7d Mr Macuub ofi a ^mpefided Plant ^ Ficu9 AustraUi 
4ttt ^feMlf rdoto is-ii^'uiiMiaiiHi '^dkmrnmaam iM^mmf iB' the ' 

tropical figs; the banyan-tree (Ficiis indica), is very remark- 
able in tins respect^ in- its native country, and some ot Uiem in 
oar stoves shmr tki nme disposkion. As soon as iIm tool' had 
tottendrt iwwd i ahouft iigiii iai>he%> I piwed a yit ^ amfa, 
^, (Flftl^ 1^:) HildM' ift, «lH^'U'Mm4ook4io^ of the earth and fiU^ 
c(l the pot with fibres, like tliose beldiiging to the original root of 
' tiie plant In this state I aUomd niatterg t» rninniii iar about A 
y^ar; when itoidol tern the Mii Iwd increaMfctiaiiMify half an 
iitt^mdiriaiiMn In thtospmigof iai4s t eprtdP ^cmpoa- 

ed r(X)t dose to the stem iVom whence it had issued, priiicipally 
with the view of observing whether it would put out kaves and 
faraiichesi and diui be oonveited into the item of a mm plant 
This ccMivenion of mot into stents can l)e efllBeted in naBy 
plants : it iailed, however, in i\\v case of the Ficus; for al- 
though the whole reuiained pertecdy fresh &x a considerable 
time, no buds or leaves were ever produced. 

l!1ie original plant soon pat out more roots from the stem, 
which is about a foot in height, before any branches set out ; on 
one of the branches, above two feet from the junction with the 
Stan, a root was also put out. As soon as this last had grovm 
about a foot long, I placed a pot under it, in the same ymy as l 
liad formerly done. As soon as I'fbnnd die pot irlled with 
roots, I determined to try wliethcr tliis pot, if supplied pieuti- 
fully with water, would support tiie whole plant. 

In August 1816, 1 left off watering the original large pot, 0, 
and supplied the other, c, very freely with water. I kept it in 
this state for about eight months, till the earth in the large pot 
was so completely dry, that I was satisfied the plant could re- 
cdve no nourishment from it. The shrub oondmied quite as 
healthy and vigorous as when ' supplied with water at the origt. 
nal root. In the spring of 1817, I tcM)k ofF the pot a, in which 
the ori^^al roots were, and exposed the roots to the full rays of 
the sun, by gradually shaldng off the dry earth from among 
them; Uns had no ill effect on die plant, as' it still remaiiied 
perfecdy healthy ; it however had the effect of making roots be 
put out freely all over the plant, much more so than liad hither- 
to been the case. 
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pot dj yfhUk'Wtmpo^ oufflton a Immcli about thm kti ikom 

tho jnnction with the stem, and uu t lio op|Wite side of the plant 
ihmi thai winch bad supported it tor soiiie time past. A& soon 
M I fbund this pot fiUed wkb fibmif 1- inipplitd^it te% inth 
wotor,' waA kopi the other pot c dry, aa I iMri'doneiMfcoowidi 
the original luut a. I found the plafit still continuL' e(|ually vi- 
gorous as before. la the spring of 181^ I took away tlio pot 

whidb £ had for tome ^time iupt; dtj> and «Kpoicd the mots 
gradually, m I had' fivneiiy done mAk duMo in oitginol 
pot 1 may obsci \ (.\ that in both cases the plant began to pusli 
out young shoots and leaves, ratlier earlier on the brandies on 
the opposite side the tree to that to which the pot woo attoohr 
ad*;- the diAraiee^ however, mm retj ino oM id on i hla 

Hk pot d, whieh wm akm eupporled tho i^ant, was four 
feet from the lower end of the stem, and very near to the extre- 
imty of the branchy the ohguiai roots^ ai^i the owomL aet of 
nm, hodi banging looie in Ibo ot^ The plant, bommv 
ran^Rod ifrtim slate ibr neatly a. 3mr, in peHoot hcaMi; In 

May 1819, I took a wry small pot, about two inches in diame- 
ter, and iilled it with earth as I had done tlie others^ and aei 
Itoa thesuifiMof the earth in the pot <i» wfaish nmr m^port^ 
ed'tboplBnt Iniotbia«nall poti i ntnodo Bi d a foodrtncheMne 
from the same branch, a little below the one which was iii the 
larger pot. As soon as the small pot e was iiUcd with roots, I 
supplied it freriy with water, and gavo the larger pot none but 
wkat m^t happen to ran thSm^ the MoaU eoa After rm^ 
mining In* thiatMse -for near twotnionths, I cut the branch off 
between the two pots; I, still supplied the small pot only with 
water, but oceaaiooa%' at this time threw a little water over tho 
whole phnt. It eooliinned fo knk ne wdl ae it hnd done be» 
ftpM. In Jnly lait, 1819| I exanined the noanll pot and 
found it completely filled with roots, very little earth rein;jiiiiiig 
in the pot: by this tune the plant appealed to me to be very 
tenaeioaa'of lifi% and I.delanninod to tiy whether it would Ikfe 
y/AuMf fMtHd im4L I aeeovdingly took the emnl) pot oflv and 
gradually worked off what little earth ] emained among the 
roots. I at this time, however, threw plenty of water over the 
leavei^ generally twice in the di^; thia ww done about the kt** 
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tarcndof July* irii^4««e0tWwi» very fa«t.it;ajN»> 
ad to hmve i)o bad effects on the Fknu^ Tlia plants I may re^ 

nmik, cuukl not have been in a wpnncr part of the stove, being 
close to the roof, where the s|pve is always tbe boU^ and 
qnila mpoBod tQ the full rays of the sun. 

fFha famch wbith ha4 been eut.off, was kept gammg 
in a pot of earth In the usual way, close beside the <niginal 
plant m the stove; and both uji^Kared on an equality as to 
health aad vigour. What may appear rather r^aarkable is, 
that thoqg^ this ficuB is a plant fay no meaiiB fre^ in producing 
Ihnt in the usual way of ouldvating it, thb ^lecimen, quite sua* 
jiended without a panicle of earth, was loaded with figs duiing 
th» months of September^ October, and part af November. 
Two fruit were 

these were qiute as laifje as I bad ever s(^ on the plant in the 

hot^iousos of Kew Garden. Most of them drc^ped oil during 
the latter and of November or beginning of December, au4 
iedaed some of the leaves diupped at the same time. Thia 
wes partlji owing to the stnaig fives which it was necessary to* 
keep in the house at that time, ;iikI to tlic plant being placed 
in tlie iiotte^ part <^ the stove immediately over the flue where 
it iicst eotnrs the houae. The tynial teniperatuie of the house . 
with iie heat is hetwwi «nd ttTFahr., and where the fig 
was suspended, it must have frequently been between 70* 
and 8G^ of Fahr. I kept the plant in this local situation^ that 
i might waSep it freely at all times without the risk of hijuring 
may cdm plaat below iL I have general^ spsinkled water pa 
it twice in the day during winter. The fiJhng of the fruit and 
the few leaves happened only at the first a])plication of fire 
heat to the stove; in about tea days after^ it seemed to get 
used to the iirs heat» which now appeared to h^ve no bad cffbcU 
on it, ahhoufi>h the fires were moc^ stronger aftisrwards than 
they were nt tiie tiuiu Uie fruit and Wives druppeil off. The 
original plant now looks nearly as well as the separated one 
whidi is growing in a pot dose beside it. It iseven-beguuu^g 
to grow or extend, although it has now been suspended ftr 
eiglit months ^vlth(nll a particle of eartli, and during tliat time 
we liavc had very hot weather, and also very cold weather. 
}liHSa lunre been put out . very freely nU over the ^eip ml 
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IniflliCB dnring that time. The plant now measorai 7^ feet 
between the extremity oi the roul and the top of the branches, 
and the stem, at the fhidtfrt part is inches in circumference. 

Tlie tmo dMrnmagji ave mj comet tepettMa^m of the 
plant in its diflerent stages, and ibr iiliidi I em iiidkbled to the 
kindness of II. K, GreviUe) Esq. 

BoTAKic Garden, > 



A&T. X.IV .'^Dsscriptim qf'a new method rf/ommg CrucUdes^ 
By Mr Csabub CAnuimf Glaigiiw* Conmuniealed bf 

The Dutch have long enjoyed an almost exclusive mooopo* 
ly in the manufacture of the small melting-pot or clay crucible, 
used by the jeweller and i^ver-smith* The English potter has 
hitherto £uied in imitating those imported from Htdhmd, either 
in point of shape or quality, in sustaining the sudden tmrf- 
tions of temperature to Avhich they are bubiected. In conse- 
quence of their supenority, they were an article oi great into* 
vast to the jeweUer dwaag the period of the last war; som^• 
times they could not be prociued, and at other dmes they sold 
at five and six times their present price. The English melting- 
pot was tlien in request £rom necessi^; it is now entirely out of 
the market About two yesraago I was led, by a curioQs train 
of reasonii^9 to oonodve the practicaUHty of forming crucibles 
similar to the Dutch, by a simple method, that of moulds made 
of sulphate of lime or stucco, whicii would easily give any require 
edibrm. 

I established a small manufactogy of them, and carried it on 
for some time^-but owing to particular dreumstanees I waa ob* 

liged to relinquish it, after jt had airived at a state of perfec- 

• Afhn^ with this article, Mr Cameron has transmitted to us two of hiii stucco 
moulds and ii bottle of the slip or fluid clay, with which we have repeatedly made 
several crucibles. The process is undoubtedly one of the most simple and beauti- 
ful applications of a scientific principle to the arts that can be imagined, and 
one not very likely to occur to ordinary minds. We are glad to Icnrn that the Ma- 
gistrates of Glasgow have adjudged to Mr Cameron, for this process, the joem^UAl' 
of Ten Guineas, which they give annually for uwful inven tion fc— ^ E a. 
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82 Mr Canteroii on a mw nieihod oj makht^ Crucibles, 
tioii. Having fmnnd it lo fae the ai^mm of my AiMidft dittt dit 

process should not be lost, I have l)etiu induced to draw up the 
flowing account of it ibr the Edinburgh Philosophical Journal* 
- F«r«ioh of the difewnldaesof cmoibltiy Iifetnwd ten 
' «r tirelte doMi of moiddb of stnecxv bumt- sad powdind \m. 
the usual manner. For the first mould of each size, I formed 
a piece oi' soft ))ipe-claY into the shape of the intended crucible^ 
f and laid it witii iu mouth downwards on » flat BoriKs^ and in* 
' doted it with a cylinder of wfaite-imii diitant about half an 
inch ftom the angokr points of the orocible, and about an indi 
and a half higher tlian its boitom ; then, mixing the stucco 
with water, poured it into the cylinder. When the stucco was 
aufficiently aet, I ranoved the white-iron, picked>OMt.thc Ay^ 
and dried the mould ; I then squeeied floA day into the monld, 
which, on standing a lew minutes, easily canio out again. It 
was inclosed in the cylinder, and stucco poured round it, which 
formed a second mould, oontintiing to do lo until I had procur* ' 
ed the number wanted. They were dien all put into a Hove, 

and completely drletl ready for use. 

In the preparation oi the fire-clay for the crucibles, I fbDow- 
ed piedselj the same prooefls used at the potteries, by nuxmg it 
with a very large quantity of water, and puttin|^ die whole - 
through a No. 9- silk search. On allowing the whole to stand 
a few hours the clay subsided, and in pouring o&l tlie clear wa^ 
Her, I procured the day or i^ip of the comastenoe of thidc 
eream* On weighing a gallon of it, I found the proportkm of 
clay it contained, and added sand to the whole, in the propor- 
tion of seven of sand to seventeen of clay : I then stirred and 
mixed the whole uimpletdy, when it was ready for use. I njext 
took my moulds, prerously dried, and ammged them in pa- . 
ralld rows' on a table, and suocesstrely flHed ^em with the pre- 
pared slip. Ey t!\e time I had filled four or five dozen, I re-' 
turned to the one first filled, and began alternately to pour the 
slip out of them, leaving a small quantity unpoured out, whidi 
subsided, and gave the requinte thickness to the bottom. In 
each of the niuuldis so filled, a crucible is completely formed by 
the abstraction of the water of the slip, in contact with, and ad* 
joining to, the porous substance of the stucco mould. The cru- 
dbk will be other thickeror thinner in proportion to the time the 
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slip has remained in it. Five of ok dozen will not require 
mot^ Uutti'Mieea iiimttli»'iii*b^g' tolled.' The aioulds with 
ttafiii^ d oi i t lB ftfa i are ibtxi ^tUiiioVed ttf a ttxite^ i^kMod llitir 
'and Inilll one above the othe^. In a sh6rt time, fttJin tke cem- 
tTiiction of the clay, the crucibles easily part Irom the moulds, 
and are removed by introducing the finger iolo them. The 
moulditoedlinvcdtDTtemaiB m tfa«ir ntuaidoii imtil th« wator 
4»ey htA tdbiMiM' is completely ernpoftited, when' th«y 
again ready Ibr refilling, and will last for years. The crucibles 
remain in the stove until dry, after wiuch they are burned in a 

The'pmen vmniple, a«dcombina i tSieadranta^of Ibmiii^^ 

them with great facility, and giving them the required shape, which 
cannot be accomplished at once on the potter's wheel. One man 
asMl a bey ale capal^ of inakhig 

day. 1%^ principle i« peciifiaiiy adapted for the ftmatkm of a 

number of chemical apparatus, muffles, retorts, tubes, &c. 

Glasgow, llth May IdSO. 

• • . 



Baron Alsxawu u Humboldt *• 

gives most celebrity to the valley of Caripe, be- 
side the extraordinary coolness of tlie chmate, is the great Cueva 
or Cavern of the Gttacharo. In a oountry whm the peopW 
love wliat is marveDous, a cavern tbat gives birth to a river, 
and is inhabited by thousands of nocturnal birds, the fat of 
which is employed in the Missions to dress food, is aii everlast- 
ing object of ooaversatkia and discussion. Scarcely has a stranger 
arrived at Cunuaia, when he is tdd of the stone of Aiaya ibr 
the eyes; of the Ubourer of Arenas who suckled his diild; and 
of the cavern of Guacharo, which is said to be several leagues in 
length ; till he is tired of hearing oi^ them. A lively interest in 
thej^enomanaof nature is pre ssrvad whsrgvar society nugr be 
SMd to be wiAout life; whers^ in dnU nonofeony, it presents ob. 

ly simple relations little fitted to exelte the ardour of curiosity. 
" Abridged from his Personal Kacntive, voU uL 
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tlie vallev of Caripe itself, but at three short leagues distance 
from the convent, towards the west-south-west It opens into a 
ktmivalky^ vUeli Unamm at die^Wmv M GwwAum 
ietout towud the Swrta on tlM 1M» 0f Septenher, moi^pih 
nied by the Akaids, or Indian magistrates, and the greater part 
of the monks of the Consent xV narrow path led us at lirst 
during an hour tnd a half tofraiid.tbe eoiikh, ft ^ plaiii, 
cofexed with ft heautifid tiii£ We then turned loin^'.lte 
west, along a small river, which issues' irmn the ttwnA of the 
cavern. We ascended during three quaiters of an hour, walk- 
ing sometimeft in tbe:Wftler, which was fhailow, sometimes be^ 
Uf0sa the tonmt apd'AwaUof lodu^ ft iaU«itimelj slip- 
pery and miry. The fiUiiig dowa o£ Ae evth, the nftlmd 
ti unkb of trees over which the mules could scarcely pass, and die 
^Keeping plants ^uit covered the gfnoui^dgi raidemi this part of 
the rood fat^guny» 
At the loot of the lo% motinlBb of Ouaohara^ we vm 

only four hundred steps from the cavern, without yet percei^ng 
the entrance. The torrent runs in a crevice, which hits been 
iKiUowed. out by the waters; and we went on under a cornice, 
Ae projection of which prevented da ftom seeing the skj. The . 
path whids fifce die mer* at the hsC'timiing we came suddenly 
beiure the immense opening of the grotto. The asjxct of this 
spot is majestic even to the eye of a traveller accustomed to the 
pcturesque scenes of the hij^i^er Alp^ I had before this seen 
the caverns of the -Peai of Dethyshire, where, extended in a 
boat, wc traversed a subterranean river, under a vault ol two feet 
liiii;!). I had visited tlie beautiful grotto of Treshemienshiz, in 
the Carpathian Mountains, the caverns of the HartSE, and those 
of Franoonia,^ -which are vast cemeteries* of bones of tygenv 
hyenas, and bears, as large as our horses. Nature in every zone 
follows iminutable laws in the distribution, of rocks, in tiie exte- 

* The mould, that has covered foi^ thouaandg of yelus the soil of ihi CBVcmt of 

d^lepNiith And Muggendinrf in Pranconia, emits even riow ohoke^dMpt, or ga- 
seous miit iB HWo f hydrogen and nitrogen, ihM riflS to the roof of these caves. This 
fhct is known to all those who shew these rnverns to travellers ; and when I had 

■ 

tlM dareetioa of the mineB of the Fichtribeig, I otMervod it frequently in the nim> 
mar time. 
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a uniformity led me to believe, that the aspect of the cavern of 



Caripe- would diiler little fixmi what I had observed in my pre- 
ecdi^ ttwnkk TbB nrikj tut Moiwdgd my expectatkms. l£ 
iim iiinigimrinii of Ae grottow, tlie apteador xrf tfaeftaUntito^ 

and all the phenomena of inorganic nature, present strikiog ana- 
logies, the majesty of equinoxiai vegetation gi\ es at the same 
time an individual character to the aperture of the cavern. • 

Tlie Cum M .QnMbm m pirad tb/bWtiaX pcdfile 
cfamk. TlMentnacett toward tlM«uth,a]dL&cnaATai^ 
eighty feet liroad, and seventy-two ieet high. This elevation is 
but a^ ^itli ia|p than that at nnilffunadf ai th& Xiouvre. Tba 

tkiieight The ■mrf'*-""' *r""j and the i^enipa with boga and 

shining leaves, raise their branches vertically toward the sky ; 
while those of the courbaiil and the exytiurina form, as they ex- 
tmd lkMMihn% a tliiok.wflk of vodm Plants of the family 
of poAos fif f !■ aii|tti*i |ipii^t fftffnfl^ M fumXtam^^ mnA oBfiludai? flf a Mn 

gular structure, rise in the driest clefb of .the rocks; while 
ing plants, waving in the winds, are interwoven in festoons be- 
£aC!e the opening of the cavern. We distinguished in thasa fea^ 
toeim^blgammai a violatJbliK^ tha piiifie dnlirhni^ and fir 
















which has a fleshy tube more than four inches long. The en- 
trances of grottoes, like the view o£ derive thair prin- 
ci|Mil chaim fwni ihg' latiiatininj noiio or Im i"i^fttii*| , in iviuoh 
.they asa planed, and vUoh in aottia aott dwimwinaB the diafwv 

ter of the landscape. What a contrast between the Cueva of 
Caripe, and those caverns oi th^ X^orth crowned with oaks and 
ly larob-tiees ! 

Bui this luaicy of vifftatiDP erabeiliAes -not only the out. 

of .lite vault, it appears even in the veadbtde of the grotto. 
We saw with astonishment plantahi-leaved heliconias eighteen 
£ee^ high, the praga paka-tree, and arborefioeol arums, follow 
the banka of tbe lirer even to thoie subtcnranaan pli^. The 
Yi^BtalMNi ooDtinueB in the cave of Caripe, as in those deep m. 
vices of the Andes, half excluded from the light ol day ; and 
does not disiypear^^tillj advancing in the interiar^ we reach thir> 
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^ or. iiocty paces frinn the eatraoee. We. measured tlie way by 
mansflf aflord: nd wm mmLlaa dbont Jfei» himdwud and thir- 
tf fat, .widaout .bn^ ^oUigad tb light, dur tonsliii* JQbiy^li^ 
penetrates even into this region, because the grotto forms bub 
one single channel, which ii^ps the^me directiun from boulli> 
QMt to north-west. Whw the hgbti^^^npoa to fail, HKCiJiMMi 
fi«n .afiur tbe katam Mmh ibe moatnmd hisji^ mmaim 
wUA the m&m tUnk bdong enlivmly to thoia iiihttnfiiiWK 

ous places. ■ \ 

The guacharo is of the sise of our has thfi mouth of 

the g o altw gto i and fmmm^tmi the portijf those .«iiiiiiie% 
the emolBid beak of 'whidi u aumiiadid vkh adff nlky Ymm 

It forms a new genus, very diitierent from the goatsucker by 
the. force of its voice, by the considerable strength i^\it& beak, 
mntaiiiimt A deufaje. 4oalh» hj ita fat-witlKiiit Ahe mamiaiOTa 
that unke.the aatenuv yhnlfunttf irf theckran* It m the finl 
example of u iioctiinial bird anioiig the pa.sscj'es denUf^osiraH,. 
In its manners it has anai4)g>es botli with the goat&uckers aiid 
the alpine mm. The pluaiage^if tbe gyeehawi ia of a dark 
bfanh'grey, oaad mdi aasall liaeaka aad apaoka cf bleak. 
Larjfe wWe spots, which have the fom of a Heart, and whkih 
are bordered witii black, mark the head, the wings, and the 
tail. Tbe eyea of the bird are hurt by the blaae of day.^ they 
ore fabe, MAd amaifer theu tbo«i of iha goatHidkn. The 
•paeadef thamagi^ nhkh era ooiniKiaBdof aeventaeDoireighlaaft 
quill leathers, is three foet and a half. The guacharo quits the 
cavern at night-iail, eapeciid^ when the moon shmes. It is al- 
maattbeoidjfirqgiteoiiaii^^ ^le 
MBfertnatkm of kaftet luflMamdy 4i0wa, .tiietit doeaoDt baet 

like our owls. 1 1 ieeds on very hard fruits; as the nut-cracker 
end pyrrhocorax. The latter nestles also in clells of rocks, and 
ia known under the name of The Indiana eaaored 

11% tb4 the guaehaio doea not puiitte either die lamflttoaaiiotia 
insects, or those phalaense which serve as food to the gMtenek- 
era; It is sufHcieiit to compare die beaks of the guacharo und 
Ipoatsucker, to cox^ecture how much their manners juuat difier. 
It 18 dittcolt to Ibnn an idea of the horrilde neiae 4Micanoiiad by 
Aouaanda of theee birda b the dark iiait of dM earem, and 
which can only be compared to the croakmg of our jcrows, which, 
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in tkft fitm foofts-of the mvAyfive a iowt^^ Mi eca^^ 

shrill and piercing cries of the giiacharoes strike upon the vaults 
q£ the rocks, and are repeated by the echo in the dcptii of the 
wpm. The indittis fhowed m the nests of tiisse fands, by 
iaaitg fonb^ to iht ^ ni %lmg 1^ These nests me iftjr 
or sixty feet high above our heads, in holes in the ^lape rf Am- 
nels, witli which the r<x>f of tlie grotto is pierced like a sieve. 
The noise increased as we adf«need»,«ad the birds were afiright- 
fA. hy ifae light of Ifae tfwrrfifii of oopsL Wken this noise ocnssd 
119^ we hettpd tut ^ ^fat an ee the plaintrfn ones of the bMs 

roostintr in otlicr ramifications of the c-^ivenv It seoBed as if 
tiiese bands auswexed eajcii otlier alternately. 

The Indwai enler into the Cusfvm dsl Guadhero onee*. 
yesr, near nudeonHner, annsd nidi pdbs, by means of wUek 
they destroy the greater part of the nests. At this season sevo- . 
rsi thousands of birds am killed ; and the old ones, as if to de* 
lend their btood, how aroiDid the henda 
tennUe cfiesb The yomg^^ wluuli fidl to the jmiciund) see i^pcn- 
cd on the spot. Their peritoneum is extremely loaded with fat, 
and a Layer of fat reaches from the abdomen to the anus, form^ 
ing a kind of cushion betveen tbe legs of the ho^ This qnsn- 
tiqrnf Alt mlhigifinEoas annnJsynot cqposedtoliiel^^ 
exerting very littfe miisuilar motion ^ femhids ns e^ ifiMt fais 
been long since observed in the i atteiiin o of geese and oxen. It 
k.weli known how iiavourable darkness and re|3ose are to thisp«^ 
esse. The noonanei hifih of £imi(» sen le«^ 
of ftsduBjit ^ ftmts Kke the guncharo, theyfive on thescsnty pro- 
duce of their prey. At the period which is commonly called at 
Caripe the ad hanmt^ the Indians buiid huts with palm leaves, 
near the ent w ncet and eran m the pofth of the catent. Of 
tfaeite we Hill saw some venMOia. . There, with A five of bftiA. 
•wood, they melt in pots of clay the tat of the joung birds just 
killed. This fat is known by the name uf butter or ml ( man- 
Mca €t4»ceite) of the gnacfasio. It m hntf iiqnkl, transparent, 
widKNit mncll, and so pum fliat it 4aay im k€|M: abot^'a year 
without becoming rancid. At the convent of Caripe no other 
oil is used in the kitchen of the monks but that of the cavern ; 
nnd we never observed, <Uiat h gave the aliments a disagreeable 
taste or smell 

* f ^ 
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The quantity of this oil colkcted little corresponds with the 
aaroage made every year in the grotto by the Indians. It ap- 
fotn ihtit thqr d«» not get sbcm IM €r 16D boldei (aixly aiUe 
iodiM eich) atwy puie iMififm; iheMit, kw tnBM|Mi«nt, is 
preserved in large earthen vessels. This branch of industrv re- 
minds us of tlie bar\'est of pigeon's oil *, of which some thou- 

ftymeriy coUeetid in Cawlam. AtCaripe^ 
tbeiitecif tiieoilflf gnidinoMB very ai^^ md Cheimittion- 
aries have only regulated the method of extractinc; it. The mem- 
bers of an Indian family, which bears the name of Morocomas, pre- 
tend, as demodants of the flrst coknitts of thevaUey, to be the 
lawfal proprietofi of the eanreni^ land amgate to tfaaoaselvBi the 
monopoly ui the fat ; Init, thanks to the monastic institutions, 
thw rights at present are merely honoBary. In conformity to 
•tlie tjrafceBi o^ the siitaiDnams, the Indiana ate iAi&ged to fiir- 
nkh gimhmoJoSi fat the ebnidwhoip: the nk, we 'were as- 
sured, IS purchased of them. We shall not dedde eiAef <m the 
legitimacy of the dghts of the Morocomas, or on the origin of 
AeohUgatkni inqxMed on the natives by the monks. It wonld - 
aeem natmn^ that the prodnee e£ Ae chaoe flhonU bekog to 
those who hunt : but in the forests of the New WotW, as in the / 
centre of European cultivation, public right is modified accord- 
ing to the relations wiudi axe eatahlished between the ationg 
and tho'weaky the iricton and the vmpoAeA* 

The race of the guacharoes would haw been long ago ex- 
tinct, had not several circumstances contiibuted to its preserva^ 
tion. The nativai» leatrained by their supentitkNis ide^ 
aahhvm the onnagetopenetnrtefiff into the gint^ It appears, 
alsDi that birds of the same species dwell in neighbouring ca- 
verns, which are too narrow to be accessible to man*. Perliaps 
the great cavern is repeopled by ooJonies, that abandon the small 
gmttoca; for the misaionarii^ assured ns, that hith^lo no sensiMe 
Afflinution of the Inrds had been obserfed. Young guaohams 
iiave been senL lo the fx>rl of Cuniana, and have lived there se- 
veral days without taking any nourishment; the seeds offered to 
them not auitipg their taate. Whenttaacnpicndginardsof the 

* This ^pfeM dl anM ft«m the 4M^^ 

logy, vol. iL 13.) 
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young birds ore opened in the cavern, they are found to contain 
idl* sorts of haid-tfiddry ^hi^'iiiiieli Ibrnish, under the singu- 
lar name of gtiMSbxto eeod, mMB dd gvaeharo^ a very cele- 
brnted remedy against iiUermittent levers. The old birds carry 
•these seecb to their young. They are carefully collected, and 
sent to the ndc at Caiiaoo^ and #ther places of the km regions, 
where fevers are president. * ■ ' • 

We followed, as we continued our progress throuo;h the 
i^vem, the banks of the small river which issued from it, and 
is ftom 'tweiily;J€ight lo thirty ftet wide. We walked on the 
banks, as finr tts fiie^'hina-ihnned ol' eakareotts incrustations per- 
mitted us. When tlie torrent ^nnds among very high nia-sses 
of staiactitesj we were often obliged to descend into its l)ed, 
litiA iBHx^tm feet in depdii We kanit, with surprise^ that 
this enbteiianeuos fivakt is Ae origin of the rirer Caripe, 
which^ at a few leases distance, after having joined the small 
liver of Santa Maria, is navigable lor canoes. It enters into the 
mec Andnader the name of Canmo ie Tsrezen. We found 
on haidcs of the sabtefRowoas Hndet a great quantity 
of palm-tree wofjcl, the remains of trunks, on whicli the lu- 
.dMAS climb to reach the nests hanging to the roofs of the ca- 
Temt , The iingB» formed by the vestiges of the old footstalks 
of die laates, timaA as k wen the ftotsteps of a ladder perpen- 
dicularly placed. 

' The Grotto of Caripe preserves the same direction, the 
wne faraadth^ and-its primitife bright of mxty or seventy feet, 
to the distaaoe of 1488 ftet^ aoourately measand. I have ne- 
ver seen a cavern in eitlier cofilanent, of so uniform and rei^ular 
a constaniction. We lia4 great difliculty in persuading the In- 
dians to pass beyond the outer part of the grotto, the only part 
wbaA they aimaaUj vimt to cdleet the fiit. The whole autho- 
rity of los padres was necessary, to induee ^bem to advance as far 
as the spot where the soil rises abruptly at an inclination of sixty 
dflgm% and where tbd torrait forms a small subterraneous cas- 
cade*. The nadvesootmectmys^ ideas with iMscave^ inhabited 
by nocturnal birds ; they believe, that the aoubof thrir ancestors 



* We find this phenomenon of a stfbterranean ca.>cade, but on ti much largwr 
tcai«t in japg^n*^ »t YoxtUs Cave, near Ku^sdaic, in Yorkshire 
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sojourn in the deep recesses of the cavern. " Man, ' say they, 
should av<Nd f^es wiufih «ce enlighten^ m^iUier by ihe -Suu 
nor fajr the Moqil^ T» go ^nd join the jgeuAtmeBf is to fqotai 
their fiithini ui to die. The mgioMyM ead the -poiteii^ 
form tlieir nocturnal tricks at the entrance of the caveni, to con- 
jure the chief of tiie evil spirits. 

At the pottit where ^ rmr fonm 4ie wia/ltftnaamm e^ 
ctAtf a luQ .ooveved with veyytethm^ whieh i§ flppoAe the open* 
ing of the grotto, presents itself in a very picturesque manner. 
It appears at the extremity of a straight passage, UM toiaes in 
length. The ateieetilei^ whieh deieeiid from the v«dt» end 
which mcmUe ealiiiiiuM eiM|Miided hi the eir, chs))]ay dmrndfee 
on a back-ground of verdure. The opening of Uie cavern aj>- 
peared singularly contracted, when we saw it about the middle 
of the iaff iHmnhwd bj vhnd idketed et oiioe ftbm 
the eky, the plants, end the raekii The dietant %ht oF dagr 
foi ined somewhat of mafifical contrast with the darkness that 
auxxouoded m m those vast caverns. We discharged our pieces 
at a venture^ whererer the trie* of the nootumal birds, add the 
flapping of their wings, led tvio sospeeC dtat-a gveafc nimiber 
of nests were crowded together. After several fruitless attempts, 
M. Bonpland succeeded in killing a oouple of guacharoesy which, 
dasiled by the hgbt of the tofches, s e e med to porsne tm Has 
circuiYkMance afibrded me the means oT dfawmg ^his birdf whi^ 
hitherto had remain i d nnlaiown to nattiralists. We climbed, 
not witliout some diihculty, the small htli, whenee the subterra- 
neous tivulet desoends. Weeswthst thegrotlo'WasperaeptiUy 
contraeted, retaining only forty feet m Weight ; and tfuft it eon- 
tinned stretcliing to the iioi tli-L'ast, without deviating from its 
primitive direction, which is parallel to that of the great valley . 
of Caripe. 

In tUs pert of the eavem, the mulet defNislts a bbdMi 

mould, very like the matter which, in tlie grolto of Muggen- 
dorf in Frauconia, is called the earth qf mcri/icc. We could 
not'dispow, tdbether this fine and spongy mould fall throu^ 
the cracks whidi communicate with the siiffaoe of the gfound 

above, or be waslied down by the rain-water that penetrates in- 
to the cavern. It was a mixture of silex, alumen, and vegetable 
delrUm, We walked in iliiek mud to a spot, where we beheld 
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The seeds, which the birds carry into the gnnto to iced their 

iMfllSjfemied'kwwWy Ifnd mairto.tiii^'liiil)jlit fcit> li^MS 

impossible to ascertain the species of plants, tlie Ibnn, colour, 
and aspect oi which had been changed by the absence of lighu 
Those timee»o#tiigrtiiiilb^nnrid cfarifiii!^^ foabi^ iiiiiMl Ite 
cariosity d ihe naliires, in general so atopid, and dfCcolt to ho 
moved. They examined them in that silent meditation inspired 
bya^ace th^ seemed to dread. It might be thought, that 
these wkmmoMbm wgitofaitet» and disfigiiiod, apye a r - 
ed«to dmn phanunwi liamihad llNsm tba laoa of tho Oavdi* 

To me the scene recalled one of the happiest periods of my 
eaily youth, a long abode in the mines ot Freiberg, where I 
mmie eipetimanti oa tho oftpiaoC hiaonhingi which are verf 
dMRmnr, aoooidh^ aa iho aif iapure^olrtQfracdKurged:iadi fay- 

drogen or azote. 

The missionariesy with all tlieir authority, could not prevail 
on the Indiana to penetrate fiurther into the eaTem. As the 
vault gie«r lower, the ones of the guadiaioes hecame man AanSL 

We were obliged to yield to the pusillanimity of our guides, 
and trace back our steps. The appearance of the cavern was in* ^ 
deedveryiinifonn. Wofiiid»thatabHhapo£ BtThomasof GnU 
ana had gone ftither ihaii ounelvea. . He bad neasnied oaady j 
2500 feet from tho mouth to the spot where he stopped, though ! 
the caven^ Xf|ached. farther. The remembrance of this &ct was 
pgeaer f te^ Vfk the oonveot of Cai3|ie^. without the exact period be» 
ing noted. The faiabqp had prcnrided hinnrif with gieat toDchea 
of white wax of Castile. We had torches composed only of the 
bark of trees and natijve resin. The thick aaoke which i^-sues 
fioon these Uxaim, in a nanov snbteaeanean peMgO} hurts the 
eye, and lolystirticte tfae^xeipinilion. 

We followed the course of the torrent to go out oi' the lh^ 
vern. Before our eyes were dazzled with the light of day> we saw, 
without the groUo^^the water of the merqparkUnf amid the £btii^ ; 
of thetEeeathateonoealedit ItwaalikeApictitephMxd in the 
distance, and to which the mouth of the cavern served as a 1 \ auic. 
,Having at length iseached the entrance, and seated ourselves on 
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file httdk of tmilet, we rested after our faligues. We iffHt^ 

glad to bo beyond tiie lioarise cries of the birds, and to leave a 
place where darkness does not offer wntk thn ahnjrm nf fiiWpfTf 

MM»f dtt Giotto <if (knpe h«d hidieitGinnflmd utdcfeioM 

in Europe. Tlie guacharoes alone would have been sufficient to 
xeoder it ceicbraUML These "^^'fi^l birds ha^ been Dow^hec^ 
yet di twwfiw d y csnept mtiig incMialiMii rfCpwi^ Mil CubumvI' 

The cavern of Caripe, situated nearly in the latitude of 
10^ 10^, consequently in the centre (be. tornd zone, is eleviUtid 
dOStaiM above IheM of iiralMr ia tlw Chilf of CaKMO. 
We immA xe eoery ptttjrf it, in the iMoidi.af (Sepftember, tlia 
temperature of the interior air between 64^.6 and 6G' of Fah- 
senhttt; th& extecnel atmo&pbiare being aJt Ax the en- 

tame ef die einmi» die themiBWtfter in tbew ices «t.63^.7i, 
Iml wiiMi iiMeruuJ in-Afrweterof the Kttfe idtoieiieoqeimfe 

it mai'ked, even .to die end ui llxe caveiij^ i>U\2, . . 



Art. XVI.— -O/^ Jlmtuatmg SensUMUy (^"iiie Retina. By 
Mr Thomas Smith, Surgeon, ^tnguisflfe. Cdmmunicated 
by t&e Author. 

The phenomena of Accidental Colours have been attempted 
to be accounted for, on the principle that die sen^lniit^ of the 
retina Is dimimshed by the actioa of fi^^t ^ Ifie eye,*^ say? 
the fxUdbMted Cimer, s o me tim es' sees what aofe ciiUed Acci< 
dental Colours. WIkh the retina is too much fatigued by 
certain colours, it becomes less sensible of them. If we then 
iiehbld a colour iHiidi admits in its eonrpontion that wiadti had 
fatigued the eye, the latter will cease to be vuible. Tlius, when 
we fix the eye on a white spot, and afterwards turn it to white 
bodies^ we observe on them a dark spot of the same shape as 
iBtmt to lAndk the eye wto first directed. If the spot on wiiich 
the eye was ftced was bliMsk, die eye, wherever it tarns, will 

perceive one of a licfhtcr colour. If it was red, we j)eiceive a 
greenish spot on white bodies; if yellow, a bluish; if gre^, a 
reddish,'' 

u-iyui^cd by GoOgI( 



That ihtmmiltilait^iid Iba ntiiii^ lioweYer, i$ lees impaired 
in ibvittm mma^^ by Om mlitikdt h^ Omui 
•.mund ia dfoteess, ajipears evident frtkn the following facts. 

If we look on an uniformly red surface, occupying the whole 
sphex^of imon^ for about half a minute, it will not appear 
•dachiv HI thB«ild-«£'dMit tvne Hmnih did «fc Jiit» pnividMl tlie 
wta beftiro aac q i lopied to that degree of lif^t. But if ihft 
eye is then t urnefl fron) ihe retl to a white surface, the latter 
viil Af^>ear greemsk ; which shews that the sensibility of the 
wsriu ai akh i imrh ant- mnoentifalv ^^m^wiAiM |o ggA liajbt whaiB 
^imng the rid aapeiGiKe, is yet hneHuig to tdl ih» <idMr» prima* 
ry c olon I S to which, at the tiinei the eye is in a coinparatlve 
.atate of darkness. . « . 

} ,A^|Mp; altor IMdng kpg «id atfadily the ciBlw 
circle on a white «Nr bkek ground, the red odoiur beoomee 
fainter and fainter, till at last the circle appears almost or alto- 
gieth^ white. J)r JDarvin was of opmion that the percs^Uou^ 
im fkk CBM^ beeoviee evpy ioiteat wnitr end weekei:. But 
tfae-dratpigfenee of die red cMe appearing wkUs^ which mmm 

to have escaped his notice, indicates a greater increase of sensi- 
bility to the other simple rays of hgiit proceeding trom the co* 
bond dieki dMa deomM 'to the 

action of 

light, nor its increase in daikuess, C9.n alone account ibr all the 
phenomena of accidental ci^ours. Thus the accidental colaur 
of a anali white .pr bbok fissde upqp a xed, jeUow^^Nr other 
primary coloared ground, ie not the reverse of the circle yutW;* 
ed, but the same as the ground it was viewed upon. 
, The fsKUiSe of- this may be traced to a remarkable iiuctiMUioa 
in the atite cf the amnbility of. tbe:^tina9 which occurs durtng, 
and qfkr the eye k ^xpoaad 19 a ^^rangnr light in the vicinity 
of a weaker. As no notice, I believe, has been taken of thia 
fluctuating sensibility of the retina by writers on vision, a brief 
aepount of it may perhape be not uiyoceptahle to aome of the 
reedenof this Joivmal. 

It may appear a singular position, that at the time of view 
iug a stronger and weaker light together, the sensibility of the ^ 
letina is incTMised to the stronger light, and diminished to the 
raker. Tet if the facts i am d^ut to mention shal}, upon 

r 
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tnaAy he hmd to tg/m ' w ilh ^tk^ eaptstionce of ollm, it will not 
be de»ed<diitlil» sfliiitfllMii prodimd Hie greilcr Kglit h 

. greater, aiid that produced by the weaker light is less, dnn 
what is prcxiuced by these different degrees of light when they 
oesvpgr fln|^ the whole 8|f>here of vkioB* 

S wpm t hm i'l.J'^Wkmi}*! 4x my eyes sttiMiiijr on tfie eenHre 
of a white circle^ about an inch in diameter, upon ait eMMiv^ 
blackish ground, the wliite circle appears surrounded by a halo 
darker than the rat of the |pniiiiid» ahewing a decrease of tbe 
■ ena lhffi t y of the idiiia Ih'tlie pam ad^toenl Id Art wludh "wib 
acted upon by the greater light. But wlwii I yww a Hsitk 
circle upon a white ground, the black circle appears sunx)unded 
by A hak> whiter tbm the rest of the ground, shewing an in- 
cMttte-or senaibiB^ ta the gimter ^tin tbcf mni^ of the 
lesser, 

There is a degree of steadiness ol" the eyes required at tlie 
lime of pevfeniiing ^ils expenianty which tiioie who 9St not 
aociisloined 'tDdie Ike, may ftsd dMedt to pmstite at AM ; 

for the ef/es are apt to turn to whatever part the atterUion is di- 
rected, Avhich prevents the results I have mentioned from being 
ObtaiiKd. 

« 

The Adfe mentioiied above; and in oHher parte of iSm p^per, 

becomes faintef as it receded from the object it surrounds, and 
with moderate light is found to occupy an area equal, as far as 
I ootdd asoertmn by meBsofement, to that of the dlgect viewed. 
Bbt tAth very briffiant ofaJeetB, sodiaa thesan, die ateaof the 
halo is considerably greater. 

EocpervmeiU 2.— I provided myself with two tubes, each 
about an inch in chameter, and four inches hingy one of them 
opaque, and blackened within ; the other ihin, white, and Mm* 
mitting freely through its sides tlie lays of light. Then ascer- 
tiuning that both eyes were equally sensible to light, I looked 
at a unifomi white wall moderately illuminated, with one eye 
Ibiougfa the white tube, and with ^ other eye naked, and Ob- 
served that when tlie inside of the tube was more illuminated 
tiian the waU, that part of the latter which was seen through . 
the tube appeared darker than it did to the naked eye« Again, 
the eyes bring equally sensible; on 'lookhig at the same wall 
with one eye through the black tube, and with the other eye 
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than to the latter. 

I selea tlie ibibwiiig expftritnent out of a very gxeat number 
wUah nagiit ba giNr€D| to.prove dut Urn inii—ipd wmaU^j to 
the greflHv iji^ JUminiiliiftd ' iMMbfliiy to fli ^ Immb^ 

above shown, me not to all kinds oi indiscrimiuately, but 

only to the same primitive colour or colours. 

ibiir nofa0B- long, sad tfaminpliMlirai^ Qua cf thM I pd»^ 

ed on both sides red ; another yellow ; a third green ; a fourth 
biitt^ &c« By apply mg a black tube to one eye^ and one of the 
odbnied ftubeft to the oth^y I ooiild ivmpani togothcr Um diib» 
ftot appeaMam% if any, wUdi a white mfim anomtd when 
viewed through tlicsc different tubes. I amid also compare the 
different appearances of tlie same suriace as been through any 
twoflf tiMtt colomed tubes at onoe. In cither way the efTeole 
were veiy striking. The tame idiite eurfiKset whidi througli a 
black tube appeared bright white, appeared greenish through 
a red tube ; purple through a yellow ; red through a green, Sec* 

As my object ia to givo a £nth&il eoeotiiit oC the principal re*, 
enks of my dbervatione upoa die etete of die eenibility of the 
retina at the time of, and after, viewing surfaces unequally ilhi- 
minated, I must not omit tlie ibUowing singular one. 

JBqpeHetm^ 4^Ia tlieeentieafathiiiboeid I cut acircular 
hole, one ineh in diememr. Having coreved one «de of the 
board with thin wridng paper, I painted all of it, except so 
much as extended over the hole, of a deep black colour. The 
circular part which remained white I wetted with oliYe oil, to 
enable it to tiaaanut light mon finefy. Thua pKepaied^ I 
placed the board perpendicular to the horieon, between my eyes 
and the Hame of a candle, the oiled circle being about au inch 
ham, and direedy opposite the fiame. Thea iijuog my «^ee 
fltoadily on the omtre 4)f the farilhant wlnto, or meve eotte^ 
speaking, yellowish eiide, it appeaxed in die course of some sa* 
oonds to be surrounded by u broad purple halo, which abo was 
surrounded in most instances by a yeiloirish hab. 

That dm jfMtt of . the radna contiguous to that uponwl^di 
the rays of light firom die yellowiflh mAt ftll, was, by thor ne» 
tUHit rendered less sensible to yellow hght, the former experU 
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nients lead me to conclude : but Uiat it siiouid at the same time 
bfioonofi so much more sensible to all the otfaec iuads of light, as 
to p«tti% BOl; flHnily, but dMactly, tkm "VMj ftir, if any thsre 
'•weiti of ihtm iwfs ivfaich, in the wiief the 6oml -mm pkwd» 
could be reflected from the black suri'ace, is higlily improbable; 
mad the laove so, that I have never found tliis halo produced 
bat wbm the ol^Mt vM«d bnUi^ I am^mAniiar 
dined to briieve that the peft«of the ne^nm mmmfnng to-tfae 
halo in this experinient, was, without the direct agency of purple 
light, thrown into a state d&nular to that which i& ppoduf«l. by 
Meh light, eadthat ikftftaOmmk ydkmh halo waa pndiittd 
in ar taiiillar nmmef . 

► These are the principal results of my observations on the 
state of the sensation psoduced, and sensibility of the retina^ at 
ik$ ^kti0 of woMie^ iinfuiwllf iHnminettfi nurfiny* 1 fihali 
now fKodeed to abaw the mAox wfaidk oooufs whet^ 

. Eapirimmi ^— lA^ltar looking steadily for about half a mi- 
iiiite.flii lln'CflDtie of a aooaU while cinb^ u|xm. an go Lte nwy a 
hiackwh ground; aa in the lit expeninent, if tk eyea are tumed 

to another jjart of the black ground, a very black circle will ap- 
pear surrounded by a bright halo;. from which it is. evident 
that the semafaihtjr undeifoia a ranaikaUe dianga of mnng 
the vhita oude, facing dmmnkM wfam the mmAaaifmwr 
creased^ and iricrea^ed where the sensation was diminished. 

EoqpmimaU ^.^Wh^ the eyes. are steadily fixed on the 
.^enireof aied cirde aaindi in diaimifgry on a Mia gmiad ar 
foot 'Of move 8C[uarc, the* fed cnde ap|Hani wiRtMn^ed hy a 
gi'cenish halo. If the distance between the rcnl circle and the 
eyes is then increased, still looldiig steadily at the centre of the 
fed^chwU^ part of the tqpectnim otattidaniai cc^oiir of the i«d 
ehrde will be aUowed to iion% and the led dude wiU appear 
jjui ioundcd by n gi cen ring and red halo. ' 

'.Ea^ieriffWJU 7*— 'Aliter looking steadily- at the centre of the 
otted papermenttoned in the &th eKperi»nt, till the halo mj^ 
peared brilliant, I tumed my eyes to. anotiiclr'part lof the fahric 
paper, and saw a circular purple spectrum, surrounded by a 
greenish-yellow baio. When my eyes, were tumed to a white 
vaUy the.aPM ttt iai .and hab irere lett' vhrid ; but what is atiU 

1 
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■ 

WDM rmu/kMSf wbin I damd my eyes, and cofvrad dm 

with several folds of black cloth to exclude tlie light, the spec- 
Crum and bala appeared mare briiiiaut thm wheu the eyes were 
qpeawl upon « nAite walL 

Thb esfwriment hat liaaii oAen repeated by myseli ando- 

thers, with every precaution to keep out the Ugiit, but invariably 
the spectrum and haio have been ibuud brighter the mare per- 
faedy tha light was axaliided £ram the ejm 

Whan thadi^neof SghtpioeecdttigfrDiii tfaa waaee luminoua 

body or surface is not so gre;il as to dazzle llie eyes, I have 
ibuud tiie state oi the sensibility, after viewing the object, to be 
aoEactly tfaa rerama of what it waa at the time the eyes were fix* 
ad wpoa it But when die eyca boee wUb diffictdty- the qnanti. 
ty of light reflected or enutted from the more luminous objeci, 
the same regular reverse accidental colours were not obtained* 
One thing, howavar, ia xemarkabk, that the cdoura c£ tha qpec- 
tmm and halo are» in audi caaen^ aa far aa I have fi»und, exact- 
ly the reverse of one another. Several experim^ts exemplify- 
ing this, though somewhat imperfectly, are on record. I shall 
aubjoui only one. 

Experment 8.— Thia experiment waa made with my eyaa 
shut and closely covered up from the light ; after I had looked 
steadily at the centre of the oiled paper, described in experi- 
maot 5., placed between the sun and my ayes^ till tha halo ha-* 
cme vivkL The wh<^ esqKfiment todc up several nnnutei^ 
and the numbers refer to the oinerFatiana made at intenrab dit* 
^ring tliat time. 

1. Spectrum yellow, with a reddish border ; hluish purple 
)iab* ^ Spectrum disappeared. 3. Yellow q;»ectnun : puiple 
hala 4. Disappeared. 5. Red spectrum, surrounded by dif- 
fused greenness. 6. Disappeared. 7. Deej[jer red spectrum : 
light green halo. 8. Disappeared; but suddenly 9. Purple 
Ipectrum : yellow ha]o. 10. Diaaf^peared. !!• Darker puipfe 
spectrum, surrounded by diffused light-yeOow. 18. Disappear- 
ed. 13. I^roken down spectrum, which became gradually 
fainter, till it hnally disappeared. 

Having thus given a sketch of the principal fiicts which I 
have observed upon the state of the sensibiUty of the retina at 
the tune of, and afler viewing eq^ually and unequally illume 
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^^^^^^^P^^^^^^^^* ^^F^^^^Mt^^^^^B^^^^y^^^J ^^^^^^^^^^^^^^ ^^^^^B^V ^^^^^^^^^ ^^^^^^^^^^^^^ ^^^^^^B^fc ^^w^PW^'^P^^lW^^B^F 

- 1, "Wliile Viewing a coloured surface occupying the whole 
sj^ere of viaiioo, the sensatioa is less d^cveased than tbe 

% Whik the xctiiiA b anted upcm by a Ktranger and waker 

light together, the saisation produced by the stronger hght 
is greater, and tb« sensation produced by the weaker light 
lem, than what ii pnadiiead by dMe diffiMPemdagff M aof 
light wlwn tfaef cieeupy nngly tha wMe sphcia of moo. 
J After the retina is acted upon by a stronger ^nd wea-kcr 
light together, the sensibility is increased where the sensar 
tkai ifD wm diliilaiihad* and diniiiikfaed wliMa cfaa mdmi* 
tioQ was iiif!iiand» • • • 

4. In certain circumstances the retina, without the direct 
agency o£ hght, is thro>vn into the same stat^ which l%ht 
pvodiMm, Expumauia 4 7. and 6. 



Akt. XVn.— iVMcc respecHng a Singular Sirudure in ^ 

Diavtmid. By David BiiEW;5xi£ii, LL.D. F. R.S. Lund, 
and Sec; R. S. Edin *, 

been latdy engaged in examining fhe optical 
atructuire of Imher f , I was surprised to observe that it exlu« 

bited phenomena ahnost exactly the s;iine as those wliich I had 
long ago noticed in several fiat piamondSf which belon^^ to 
J&r Bobison, a member of this Society. In ordelr to eompaie 
tbe two structufes with greater attention, I re-emmined mhe of 
Mr Robison's diamonds. In all of them I remarked that the 
"polarised tints were arranged in streaks, like those developed by 
amber ; but ppe of the diamonds exhibited a new phenomenon 
of a most unexpected kind, which is the only ftct in the natural 
history of this body that prounses to throw light v^ppn its ori^n 
and mode of formation. 

f.— I , I. . ..I I^ M .I , — . I I — — i » I , — — . 

'p. ■ 4 

* Tbli note m» xead Mm the Roj^ ^o^knj of Edinlmiali* on tiw 94 

•f Sec tXihi Juut naif vqJi. li. p. 332^ 
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Had the diamond not been placed at the head of the ininenl 
Itingdofn, ftom iti iliiriyaUed lintve^ and high value aa an omflr 
innital gem, it would have attained the same difltSnctionftoniifa 

great utility in tlie aits. Separated from all otlicr gems by it» 
remarkable reactive power, and from all mineral substances hy 
its extreme hafdness, its chenucal oomposttiony and its kx^afitjr 
in the crust of the earth, it has always been regarded as an ano* 
nialous substance, which set even spiculation at defiance. 

When Sir Isaac Newton comparM the retractive power of se^ 
venl bodies^ he remarked that amber and the diamond had a 
refraetire power three times greater^ in respect of thor densities, 
than several other substances, and he conjectured that the 
diamond was " probably nn unctuous substance coagulated.'* 
This reifltion between the inflammability of bodies and their ab- 
ioKite reftactnre power^ I had an opportunity of confiraung and 
extending, by ascertaining that Sulphii? nnd PJionjihoms ex- 
ceed even the diamond in absolute refractive power, and that tha 
itiree ample infl^mm<^^j<> bodies stood at ti|e head of all other 
fojid and ftnd substanees in tiieir absolute action upon lights 

In this arrangement Amber stt)od next to D'unnond^ and as 
both these substances had a smiilar locaUty, and had also carbon 
i<QX their base, it became of some importance to discover tha^ 
dieb general pdarising structure was the same. The anak^, 
however, to which I wish to direct the attention of the Society, 
is founded on the ea^knce qf rniaU portims ^ air mthm both 
mtb9kmee$^ Ae expanrive forte of tekiA ha$ fiomnmnkakd a 
folarisfmg Hmcture io ike fortg tn mimedk$e ixmtaet wiA Ao 
nir. This structure is displayed by four sectors of polarised 
light encircling the globule of air, and can be produced ai'tifi«i 
pally ather in glass or in gelatinous masses, by b compres»ng} 
fiffce propagated dicularly from a point. It is obmus that, 
such an effect cannot arise from any mode of crystallization,( 
and ii any proof of this were necessary, it might be suflicient 
to state, that I have never observed the slightei^ ^race it in 
moie than mineral substances which I have examined, nor 
in any of die artiteial salts formed Aom aqueous solutions. It 
can therefore arise only from the expansive force exerted by the 

* Tn9limm>irtmnU.tiitlnmait$,t.St6. 
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included fur on the cRamond and the am5er, when ihe^ teere m 
wJi a soft state as to be susceptible of compression frovi so 
a Jbrce. That this compressible state of the diamoiMi 
ipoiild not arise from the adkn vS. heat» b manifett fhim the 
ture and the recent fonnaliaii of the aoil in whkli St is feund: 
that it could nut exist in a mass formed by acjueous deposition 
|ft still more obvious, and lieQce we are led to Uie oonciusiony 
lendered probable b j other analogies^ that the diammA or^ 
nates, like amber, from the comofidation «f perhaps vegetiMe 
jnatter, which grailually acquires a crystalline form by the in- 
fluence oi time, and the slow action oi corpuscular forces *. 

Ab the preceding results were obtained from flat diamopdiy 
idbich did not seem to hare been regulariy OTataliiaed, I waa 
anxious to detect the same structure in those which had a re- 
gular crystalline form. With Uiis m&H I fntamined. several of 
the diamonds in ^r Allan's CQllectiaii» and was fbttnaafte 
enough not cmly to detect in a poiect octohedrd or^^ 
structure which I liad obser\ ed lu the Hat specniiciis, but alio 
an air-bubble pf considerable size, which had produced,, by ita> 
egqpimj^oii^ the polaristng stra 
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Akt. XVIII.«— J\^o^^ regarding ihe Stsbfnarine Metmaim of m 

prove of Fir-Trees in Orknei^. CoiUaitied in a Letter from 
W. £r. Waxt^ Es^. of Sk^, to Mr ST£V£Ksa^» Civil 



On the west coast of the Maiplaiid of Orkney, about midway 
between Hoy Mouth |M)d the Westxigr Frith^ lies the Bf^ oC 
Sjl^ll^ almost the only one on this par( of the coast It is oom^ 
pjetely exposed to all the violence of |be western ocean, the 

fyaves of wliich often roll into it with tremendous turce. 
Abo)^t three ^ears ago^ the sand on th^ shove of this bay waa . 

• 9mMm, PldLamt9mti^vtiLi.^S^% and MM. Bjite «ad MaLtrbnm's 
mim iu Tigittfef, torn, iv.'p. i49L 
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removed by the violent motion oi the sea^ which had been more 
tkM usually i^|itatid by a heavy gale of wind from the «mdw 

ed, diirinsr the ebb, what was apparently a peat-moss, about an 
a^e m extent. Partly imbedded, and lying on die surface of 
this moMi in a borizontal position, were the stems of several 
onaU tiw about 10 &etmkiigUi,aiid-£roiii4^to 6iiidMi^ 
meter. They were in a very decayed state; bat a pieoe of one 
of them was so fresb, that Mr Watt was able to ascertain it to 
be floiBe kind of £r. This is exoeedinglj remarkable, aa do 
m&re spedunen of any of the rataooa or eoniferoua traea noir 
exists, nor has perhaps for centunes exkted, in the Orkney 
Islands, wiiose Sylva at this day consists of a few stunted alders 
and willows. But here a number of treea wei?e found lying acroia 
one another, which had aeetnip|^y grown in adumiK Theataov 
were stiil attadied to the fibiea of their r ea p e c t i Te roots ; and 
no doubt remaiiKcl on Mr AV'atfs mmd, Att Uiey had gi-own on 
the spot where they now lay. To ascertain that fact conipleta* 
lyi however, he had a tvencb dug jxmnd two of thenii and thiia 
traced the fibres of the roots mnning in all dBiectkmay and oPaD 
sizes, but suuiuch decayed that they did not give the least inter- 
rupiiim to the spade. I } )nii removing the surface of wliat was 
•Uj^XMKdtobemossMr Watt found k tube an aoeumidatiDni of 
learat of vegetables, so mudi in a afeateof decay, that they could 
not be separated \vithout destroying their texture. These re- 
sembled in shape and size the leaves of p^^permint, or perhi^ 
of some apeeka of willow. There were numeroua small seeda 
intermixed, about the size of tomip-seed, of a reddish eolonr. 

In these seeds the power of vegetaUoii appeari cl totally destroy- 
ed i but they were not so much decayed as either the trees or 
the leaver After some time^ by the action of Uie aea, Hm 
sand again retOmed to a comiderable depth errer Ae moss. 

When Mr Walt had satisHccl iilnis^ll" that the trees had grown 
in tlie situation described, where the sea at this day rises, dur- 
ing the flood tide, to the depth of at least fiileen foet, it ooeuTi* 
red lo himi that this bed of moBB and tiesa haa arrived at ila pre. 
sent level in consequence of the removal of a bank of earth at 
kast eighteen feet deep, wliigli has been waslied gradiialiy away 
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by the water of the Loeh of Skaill oofsn^ along the rocks upon 
tvhich it rest€Hi, and upon whicb. Use mass of leaves iioir re&U» 
h«ld tflgetber by the aim of tbs toots of tl» 



' Abt« IXX'X.^Accownt of the (jorrnpomimee between Mr Pmmk 

and Mr MaHwell^ re.snixting' the Identity of the Congo 
and Hie Nyrer. Hy the Hev. William Bkown, D. D. MinU 
flter at Bflk^emuir. Commiiincated by the Author *• 

It has been for somotimc understooJ aiiioDg the relations and 
mtimatc friends ot Mr Tark, that the object of his second journey 
into the interior of AlHca was to ascertain the termination of the 
Kiger, and especially whether or not flie Congo was the outlet 

of that river* 

The first idea of the identity of the Congo and the Niger^ 
Ms su^ested by Mr Wilfiam Keir, at l^hohn, lietUr Lang^ 
IHimfriesshire, in csonseqiience oF infintnation which he 

had 4>btainLd (many [Tears bcfbi'e the appearance of Mr Park';i 
Trav^} from his friend Mr Creorge Maxwell at Pnor\s Lynn, 
hi the parish of Canonby^ concerning the river Congo^ which he 
had flneqtmtly vinted m Ae eafKer part of his fife as Mastiff of 
a trading vessel, and of whicli he had constructed a diart. Ac- 
cording to Mr Maxwell, the river Congo, 150 miles from the 
see, (the height to which .his boats went), is about a mile and a 
half W]de,.h«rhig ftom 90 feet depth of water with the boat^ 
side touching the cliff*, to 300 feet in the centre, a width and 
depth which continue the mme for 60 or 70 miles farther down, 
wheire the river is confined between stupendous pieciptoes of 
grey rock, fl-inged with trees* At SHT or 90 miles from the sea, 
in 6"* W south latitude, which may be called its proper month, 
it is aboiit 3 miles broad, and from 20 feet depth of water close 
ill with the shore to 400 ieet in the centre. Even at the latter 



* This l u tei ftft ^s iNtM ttindj^F coswwuitemicl fow lijf llr niwu, 

i0\m li to pwwwtUm the or^iwd .>mtaipniiaMiStt II w«i tam iq» In ISIU 
and liAaiittcd to Mr Kdr wai Sft XaxweOi the M wbon msis itmil sov« 
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of die diy mmh, ithm it my be supposed to be «t tte 
Idwwt^ and fa a dneel liM !)H:«rMn Ihe iriiidk i» « ittde . 

way sometimes adopted to describe the size of rivers, the Congo 
is aUout ^ miles wide. The curreBt, or ouisei oi the river, ii 
newfessy even duriog ^ dry seMon, dMm 5 and 6 miles m 
hour, and general emree of the stream, alW it enters die 
ocean, is to the N.W. ketping at the distance of about 60 luiles 
from the shore^ until it falts into the Qulf of Guinea, betweea 
Cape ]>ypefe and Anna Bona^ sbc di^Kes 1o the nortfa^^ 
Congo, rending the tn at sp ar e nt sak-WHter there of a dark eo* 
lour; and, when the stream happens to set to the S.W. and W. 
which Mr Maxwell has sometimes seen, the ocean has beca 
quite turbid wtdi thefieah waiter 5100 nuleafioni shore; for tiie 
Congo has always the appeanowe of being in flood, or of a red 
clay colour. In short, according to Mr Maxwell, the Congo ia 
not the inconsiderable river which even Major liennell^s improv- 
ed mapof Aftkathal^aoconipanies Farii's Timvtlawoitid kad ua 
to suppose, hut one of the thiid or fetirth magnittida. 7or^ 
according to geographers, the Nile and Missisippi occupy these 
stations, and are both of them said to run a course of 3000 

» 

nnlesi yet what are cither of thena when oompaied with the 
CongoP The Misfiislppi has only IT feat water over the bar or 

entrance; while the Congo has no bar, and lias never less than 600 
feet depth of water in the stream, with salt-water soundings oa 
athersidei iromSfeet doae hi with the beach, to 100 feet, 80 
mihs out hi the dfing, having aeooped oat. for itself a cfaamifl 
in the bed of the ocean. Even the Nile (accorduig to Vc3ney) 
becomes green, fetid, and lull of worms, while the Congo rolls 
dong, seemb^tn Mi flood, until we examine the wateronarka 
which appear on the pcrpendwnlar rooka on either ride, at dia ' 
height of 9 or 10 feet above its ordinary surface, and to which' 
it annually rises in December and January. 

Such was the substance ci the information Yihkh Mr Keir 
bad raseived iiom Mr MnwaU; and when leadinf Mr 
Park's Travels, it occurred to him, to he a Move natttial 
way of disposing of the Niger, by making it coniinunicate with 
the Congo, than by evaporation from the Lake oi Mangara. 
And, in kioidng into the Map, ha wat ai ai Bmwd in Uamyeo* 
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tverc ; for, from Mttti^Mm to the Congo, skirting the Mountains 
of the Mcxjn to tiie south- weat, the distance is not above two 
thon^nd mileft; and there seemed no otlw Maoaal w»y o£ ic* 
oottntoig for the tMtNmiamry mm <i£ the Congoi. TUb conjee^ 
ture Mr Keir communicated to Mr Maxwell, and afterwards 
to Mr Park, when at Bowhill near Selkirk, in the neighbour- 
hood niyrhaeh Mr Park then rended. The idea struck the tn^ 
vdkr; he requested and obtained * copy of Mr MaacwdlV 
chart ; and I. have now lying before me, the whole of the cor- 
respondence that took place in consequence of the suggestion. 
It consiits of two letters from Mr Maxwell to Mr Keir, both of 
earned by Mr Park to London t a kcter iimi Ifr 
Park while in London to Mr Maxwell ; and two letters from 
Mr Maxwell to Mr Park in reply. The following narrative 
if drawn up from these letters, almost in the writers'* own words $ 
and the puUicv I persuadedi wiQ regiet the prepondenBoe 
oiP those motives wHA tnduoed Mr Park to bc^ at the mtmg 
end of his journey. 

In Mr Maxweirs first letter to Mr Keir, dated 1st May 
180d, he states it as his opinkxi, that Mr Park had been e&. 
tDemely fertimate hi the ehoiee of his tirst route; fct he ans* 
pfects that the chiels upon the sea-coast, from Cape Palmos along 
the Bight of Guinea to Cape Jjap^ would not sufier a Euro- 
pean to penetrate the country on pretext whatever, as they 
will not allow the offieers of Afrielui flhips to have the slightest 
intercourse with the Bushmen or traders from the Interior, and 
are very jealous of any white person gc^ng inland Nay, eren 
admitting that they were disposed to favonr the views of aa ad. 
ventnrer , that adventorer would still have to struggle with in^ 
cl9lculal>le hardships iroui {hv wunt oi' ineal and milk, artided 
which seem to constitute tlieir chief food in North Afhca. 
Whilst, from Cape Lopest to Congo^ they hav« no eoatrivanoe 
that Mr Maxwril knows of to grind or beat dieir eom, but sim- 
ply roast ur boil it for use. Neither do tliey abound in yams or 
potatoes; their chief food being plantains, cassava, Indian corn, ^c. 
Msdoed with pahn oii» pqppeT) and «ioked fiah» none of which 
he appr^iends would, under their mode of cooking, ever agree 
with the European constitution. Their white or sweet cassava 
(Mayacka uiamgoya) can be eaten raw ; but the red or bitter 
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undergo a onton pfq wi atiop ind boiliiig') before it cm be und 

as food. Neither would it (on the supposition that the nat'ncs 
would be ihencily to such an adventure) be at all practicable oxl 
hmnhmk. For, astheyhareiiimeoftliote aiiiiiiaU tfaei^^ 
th^r path* kad over bill and dak» aoross deep rayiiMB, and 
along the edge of precipices, without any regard to a mode 
traveliuig which they know nothing about, and where it would 
be abaolutelj impoMtble for a horse to keep his foociiig. It ap- 
pem very- sti^nge to Mr MaacweD^'diat the Afineen Aasaciatioii 
have never thought of conducting thar researcbes mto the In- 
terior of Africa by means of tiie natives ; w hich he considers to 
be the only mfidhUe nnd sure mean of prosecuting that mi». 
oiWy by edueaimga euffirieht number of Afir^^ 
diAMntbranobeei^leeniiiig, 0idte^ 

to perform, whether as sclioohnasters, missionaries, traders, his- 
torians, diaughtsmen, or naturalists^ and rewarding their labouia 
aeeoidiiig to the ^l^enee and eMtian diifihjed in their 
' flpoDtive callnigB. Their bodies, being natmaBeed to iim e& 
mate, would suffer nolhing uii that score ; and, with a little ad- 
dress, their colour would exempt them from all suspicion,^-«» 
that tbey nn^t travel in perfect W&ty IWin one end <Mf 
theother. It would indeed take ten or twelve yean to fit them ftr 
tliis service, but ever ailcv tliat it would not meet with any in- 
terruptiou ; and we have incontroveruble evidence of thdr haT«» 
ing talentsy BuaeeptiUeof wiffident i mpt o v e m ant for audi an un* 
ikrtaking** 

Mr MaxwelFs second letter to Mr Keir, is dated J uly 20. 
1804, fourteen months after the former, duiiug wfakh time Mr 
Keir had mentioned to Mr Park, Ua conjecture of the Congo be« 
ing themouth of the Niger* Itetatee, that be bed aent Mr Fnk 
his cliart of the river Congo, (published by Lawrie and Wliittle,) 
as he had promised; and that long before Mr JParkmade us ao- 
quamtedwiththecmineof the Miger, it had occurred to him that 
the Congo drew ita eenroe finrte th^ iw rt h w ai fl; from the flooda 
commencing long before any rains take place to the southward 
of the equattnr, as it b^ins to swell perceptibly the latter end 
of Octdier, and yet no heavy lama set in beibre Ilectmfaer; 
^■remarking, faitiber, that the heavy raina in both ^tropice 
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d»Mt<oiaiiifflo»iuitil th6 iuii hm tmAj gMfvd.lik iiiaMMrti 
hmaAfyt moA m abmit to leCnm tmmtiB the «qinnoctidi line. 

So that the increase of the Congo from the end of October to the 
hefpaming or even middle of December, cannot be ascribed la 
any M tluit fidla u South A£b^ Afaam tlieeodof Jtmitty 
or tile hegtankig of Pchniafy, tiie rmr, be tajTB) may be sup- 
posed at its height : but at no time ran the rains to the south- 
waxd of the line be compared with tboie to the nordi of it, be- 
tmen die lirar Voita and Cufw LofMSy b wkmt m caUad dm 
Bight of GusML Whethor the Congo, tbcuefeiey be the out* 
let of the Niger or not, it offers, in his opinion, llie best open- 
ing for expionng tiic interior of AfHca, of any scheme that haa 
ever been attempted; andtbeemeadflafetyiidthwhkdiitiBight 
beoQiMhioted^iieediioeonnMiit. If the Niger hai^e a senidble 
outlet, he has little doubt of its proving the Congo ; being ac- 
quainted witii .most of the large hvers betw/eoa Cafe Palnm 
and Negro') nor need- the vanMnae coiaxeof mdk%met 
ae the Ooago and Kiger in ana opntinued etreaoi^ escUe nuiclft 
astonishment, when we know that the St Lawrence, con temp-, 
tible in size compared with the CougQt after traversing a grei^t 
fmt of North idiieriea, and iaaoing thioiigh a ehain of iakeai 
diadiargea itaalf iaio the Atlantic Ooaan: bttt, instead of five 

or six lakes, Hke the St Lawrence, the Congo may be supposed 
to pass througli twice the number, which may in a great mea»» 
sore solve any diAeuky as to the floodaof the Niger not irnma* 
diatelj affedhig the Congo. He' can aiy tbia muefa, hoararer, 
for the river Congo, that by comparing it with other ri^ crs, ac- 
cording to the best authorities^ it must rank as the third or 
ibidrth in magnitude; andf indeed^ from the current which it 
piodtioeB in die oeete, earrying out floating isfamda GO or W 
leagues from the coast, the Amazons done can cope with it ; of 
vhich our poet says, that " Ocean trembles for his blue dom^n.** 
Many of the tcadera that he met vith at Emhwnmflj had come 
a journey of one month (gooda) down the river, (irinoh, at 20 
miles a day, allowing seven days rest, would make 440 miles,) 
^x^kc of it as equally large where they came from, and that it 
wast by the name cf Enzaddiy aa it does fa^ all the natives oa 
the fewer port of the asa-eoasti and whan ^lestioned about its. 
ODurce, Mafooka Coombi gave a similar answer to Mr Haxwel]^ 
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as that which Mr Park received on the banks of the Kigc^r, viz. 
tbait at was beiievwl to conie irom iUm workL'ft end. It m Mr 
Mjocmll^ opinkm, that L^kaMhi or Molyneutx** IsbiidB at 
Kmbomma, either of which might be rendered almost as strong 
^ Cribraltar at a smaii expeuce, would be the finest spots imagi* 
nabie ibr etuUiriit^g an wimixe .comiiwmirBiann with the iiw 
Usiar<»P Afticft^ Ifr MaxweU odds^ tint if Mr X^'s idea 

ot the Congo being tho oiiikt of the Niger, prove correct, we 
laay ccMiaide]: it as au cj^ning designed by Providence for ex* 
pisri^g Aoaa iwat. migkaia where the Am diines^ and seasons 
laam in vain;** and ibr humanizing th« wretdied nativea^ hf 

affording ample scope for the enthusiasm of the naturaliM^ mer-* 
chant, and missionary* 

. It was formerly observed, that Mr Park saw tiieae leilar% 
and carried than with him lo Londoo^ to thaw to hia patnma. 

The f<^Iowing letter, therefore, fVom Mr YaA^ white in London, 
to Mr Maxwell, which I shall give verbatim, will shew the im- 
pression which the coBmumieation had made on themindaeC 
the Afl FM^a thu t, 

DfiAE Sin, LandoHf (Meter S. 18M 

I shewed your chart of the Congo to Lord Camden, Secret* 
tary of Stat^ and he ia veij desivoua to obtain further informal 
tion respecting that river. I have therefore tronUed yon witb 

this, and request that you will have the goodness to favour ine 
with some information on the following particulars : 1st, Bo 
you recollect the namea of any of the inkmd kingdona from 

whidi the ahma are brought down to the Ceiigo ftr aaief Sd^ 

■ — ■ — — — - ■ •■ — 

• The lituation, indeed, of these i&laiids, must appear to any one who examines 
the chart, very comnumding* The Congo, for 150 miles up, may he divided int© 
three portions. Ist, A united stream miles wide, from the height to which 
. Mr Maxwell's boat \\ otu, down lo Embomma, comprehending a distance of 70 
miles. 2dly, A remarkably divided and beautifully diverjiified stream, 20 milea 
Wide, running among innumerable island.s from Embomma to Chimquesa, com- 
prehending a distaiice of 40 miles. And, 3dlj, A united .stream again, formed of 
all those scattered streams 40 nuies long, and gradually increasing from 3 mOeii 
to 6 miles, between Chimquesa and the sea. Now, it is at the mouth of the high- 
est of these united streams, and before it divides among the innumerable islands, 
that Lc-yland's and Molyneux's inlands arc situated : in other words, they are tho 
two nppermnst of these Islands, a\ hich stand directly in the mouth of the stream 
from above, nnd consequently command the whole of the communication wluch 
aaa^ be carried on with the interior* 
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Are they biought by land or water ? Sd, l£hj water, in what 
AMTtof cMi09t; aod if by ]«iid» in wiut manner? on feet, on 
horses or Mses? 4th, What do yoQ suppose m&y he ^le dSf^ect* 

distance between tlio sea and the first cataract? Did you 
hear of any more cataracts, or of any rivers faUuig into the 
Congo P Mb^ I9 there any tradkioii of eanoe* resemblii^ thoee 
6f the Niger, or, m ftct, it- tay ^ing peeuKar to Korth AfHea 
having come down the Congo with the liood ? 6th, Have the 
Mahomedan priests or Macabouta ever visited that country F> 
Did the natms at Emboiiinia erar ipcak of any peofile^ aseepi 
Europeans, that eoold write f Mi, Ib there much ^iveraty ia- 
the languages spoken by the people of Congo ; and which is 
the most general language ? Do you recollect the following 
wofda in that lai^Qi^P fiK^-'Hralier,««-vietiiaifl»«-^^ 
hm^er, llttnt,—Al%ue^«-* danger, -^k town,-Hi bouse, »a 
<aty, — a road, — a country ? what are their common saluta- 
ticms at meeting ? and have they any name for God, or the 
dml? 9di> I» there any fmmmt Ennipeaa estaWsh* 
ment in the Congo, and do v c a wl s visit it every year, and at 
what seasons ? 10th, Which is the nearest European settlement 
to the mouth of the Congo, from which a person might at all 
times find a ready passage to Euiope? I hope. My I>ear Sir, 
yim will excuse the fiberty I have thus taken> and believe me 
to be," kc, 

■ 

Mr Maxwell was too anxious about Mr Park's success Lo keep 
him long in suspense respecting these particulars ; and therefavBy 
* go the lUth of the same mondi he txaasmitted the ftUowing an* 
iwersL 

1st, The principal inland kingdoms that furnish slaves for the 
Embomma market, are Congo, Ma3rumba, Mandingo and Yacka* 
It wiQ be seen by the diartwhere Congo b^;in8. Indl^ed^itexF 
tends to the south entrance of the river, as Sonio once formed a 
part of it: and Mayumba, from what Mr Maxwell could learn, is 
a woody country, bordering upon the river, about 15 or 20 days 
journey to the N. £. of Embomma. One of its traders brought 
him a stalk of sugar cane 14 feet long and S indies diamfeter, saying 
that it was very abundant with them. Mandingo and Yack^i, (prt>- 
bably the IMayaeka of the charts,) lie at a much greater distance, 
and ino^t hkdy on the east sideof the river; for^ though' the Lfitmgi 
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people can caaremwA Am^dMir btaguage dHbrmry mttterial- 
Ij from the rest. The Mandingos have nine cuts on each cheek, 
as shewn in the annexed 
dMidh, «id aiis vqmdiad 
with eating their prisoners, 
andthe flesh of bats ; cus- 
tomaheld iatlieutniosr.ab» 
hu rifi Mwa nJ dHw t atT onby 
the other nations, who are 
ailxemarkably humaneand 
iMMptdbk^ ODoqii the &>• 
nios, who reeeiTed rapraU 
ed injuries and provoca- 
tions iKosa the Fortuguese, 
whm ihtj ettenqpled a 
settlement among them 
about seventy years ago. 

To Mr Park's 2d quay 
heri^liedy that the abtm ere all tmirded by lead, canning 
their provisions, conastin^r of dried plantmns, cassava, Indian 
com, ground nuts, smoked fish, &c. along with them; except 
the CoDgos» who bring them in cenoea part of the way. On the i 
U he lemarlos diet their euoes are genmlly Teiy momII, and 
raimd-sided, being ill adapled tar bmden, or n av ig a tiott of any 
kind, some of them carrj'ing twenty people, but seldom more 
tha4 seven or ^bt, who are obliged to sit down on the very 
bottom <^ theoano^^ with their stretched out, and their fixe- 
arms and hands lying along the gunwale, to keep it as steady aa 
possible, to prevent it from oversetting, which, ^vith all their 
care, frequently does happen : That they oommoniy use two 
peddles, seldom more thim fixir; and the canoe-boys, as they 
ere calkd, stand upright to peddle, which has e very awk- 
ward appearance. They have neither horses, cows, nor asses ; 
th^ only domestic animals being sheep, goats, and poul- 
try, whkh may be got at reaeonaUe prioee. They have also a 
spedes of jadud domesticated, but very ugly, and of Httle use 
as a dog. On the 4th query, as to the cataracts, they informed 
Mr Maxwell of two ; the first distant from the sea, as laid 
4owB hi the chart of the river;, the other ten or eleven lei^giice 
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higher up, which has a sloping fall of 90 ilet The Irrer \n Aat 
place is of its ordinary breadth, and makes a most tremendous 
IKUse ; but the inl hu oalj the appearance of breakers. They 
qwke widi aaiuraiioe^ that no men joiii tiie 
up; yet, wereitnottoomcireiimalaiice^MrMaxi^ 
ahnost certain that it received a very considerable branch from the 
S. E. being the only waj to acoount for the great increase of the 
river in December and January ; only in that ooiirse) h nould 
crosfltlierouteof the Portuguese traders flNmliOaxi^ Paiil>^ 
and thdr other sot lien icnts, which, in his opinion, would have 
led them to fortify the moutli of the river twenty years ago, in-^ 
frtead of Cabenda, forty mUea to the northward of it, when the 
Frendi sent out a ooqple of frigates, with 900 troops, and demo* 
lished the fort *. In answer to the 5th queiy, Mr Maxwell saya, 
^lat he never heard them speak of having seen any canoe, or otiier 
anbstance floating down the river, but eudi aaime quite fiuniliar 
to them ; although it is probaMe that sudi an event may ha?o 
occurred in the lapse ot time. The only thing that makes 
against the MippositiQn is, that any bulky substance would most 
likely have been aaen fay^acane o£ the nomeitovis iohabitattta 
along eadt'shore above die cataracts, whowoiild iBstandyhm 
launclied their canoes and brought it to land : but should it 
buve escaped the observation those above the falls, it would 
have bem inftUibiy dashed to pieees at the catacaete; oiler 
vfakrh, its fiagments wmld hare beoome water soaked, and ren* 
dered incapable of appearing above the surface of a rapid rnn-f 
ning stream, at aU times of a brick colour. A stranger who 
visits the Caogo, says Mr Maxwdl, in the latter cndof SqptM»^ 
ber, when Aere is least water, would nevte doubt but d^ met 
was then in full flood, until he examined the perpendicular 
locks of Taddi-ieni-AVeenga, when \ie would observe a water- 
inark of-from 9 to \^ feet above its SMrface. 
. On the 6th query, be says, That he never heard them speak 
any Mahomcdan priests liavin^r visited that country, though 

he oontessea, supposing the Congo to be the outlet of the Niger, 

- — ■ ■ - -■■ * .. . ■ ' , 

* MrMaswtOhtiiiiiotteeaiitaasAlijtflMytteala^ 
^ tmlce a diarp tun to tli» S.JB. tbm ^mtafendSy Sod tim Ibli hnadk vum 

past the walb of the Porta|[acfle setUcoifliiti equs^M^ kmwn ths of 8| 
Mvaflor or Bsiusa ConfOi 

■ 
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it seems strange that none of those fanatics had ever followed 
the course of the ctrauu ; unkas acme vi^poroitf Negro pow^ 
bor<flUmig«tt Woagm wmj hmre Yalimto prmnted thear^i^ 
ta^ag Bofodi AMm: wk3it dteam idone wooM d«l0 tlie mow 

chant, by I^uiing him out of the esuiblishcd line of traffic, and 
expomg him to iocalculiible hardships and expenoe. Neither 
diqr moUacI^ he iwarks on the 7th quefy, ef aiijr paof^ 
hmiigftffcr i^ppeaiediiilhat part of Aftieft Aateoiild wrile, ck^ 
cept the Portuguese, who have a verj laro^e estabrishnient at 
Banza Congo or. St Salvador, about 4 days journey^ or 100 
nibi (as diqr ^) to the S. K fiom Emfaomiiia; lAere thej 
hm m grait nnnyishiiidiai end nonaateriei; flom wfaidi place, 
to 14° south, the country is completely under the trammels of 
the Catiiolic reiigioa ; but they have never made th^ appear- 
e&oe at Embnmtn% or Kambeenda, 50 mUes hi^^ upv wbeie 
the nedhree afe ell Pagam. Nor did any of diem lemcmbar to 
have heard that any white person was ever seen there, until Mr 
Maxwell went up. With respect to the 8th query^ he 8ay% 
That there is yoj ^ttie di?enitjr in the hmgoMgi wpAm bo* 
tween Cape Lopes in (f&y Souths and Bcnguela Nova in 
IS" 30' soulIi, as he could understand a litde of it at both these 
extremes. The Loango and Mayumba k&ans, however, are 
the most prevalent, and the Coi^ and Angola difler not 
nueh fiom theee, as many of the countiee of England do ftem 
each other. The customary salutations, on meeting are ; one 
kneels on his left knee, and gives the saccuia, (a certain daij^, 
ping of the hands,) sayingt Ketto. e »heil^''~*^ How do you 
dor* to which the other, in the seme manner, returns the com* 
pliment, by saying, " Keile-ma-bottii-iuoine,"^ — ^* Very wel], 
thank you, Sir.^ They call God, Ensambi Empoongu ; the 
dovili EmpoUp Bnaamhi; Gn^ Embaam; lightDbg, Lopeai- 
mo; thunder, Emvoola boomina; rain, Emvoola; a doud, 

Toota le emvuola ; the rainlx)w, Cliaania ; dew, Ulola ; wind, 
£mpauuo; a snake, Nyouca; the Boa Constrictor, Jiomma;— 
fiom whenee Mr Maxwell supposes Embomam to have got its 
name, as they are very plentiful there ; die affigator, Engando ; 

the hip^X)potamus, Engoovu ; iRiiiger, Enzalla ; a house, Unzo; 
H town, Bealla ; a city, Banza ; a country, Incee. " From what 
fouiitiy ?— laose If 1^ tooka .f ^ FromCongo^^MooseCkMiga'' 



tit Dr Bmm <m ik$ Cmrre$pmd$me lekMm Mr Pmrk 

Ffom Y«flk% Mom Yadia.'' On tbe Mi qiwy ke mgM^ 
There ave no Europesn ftctoties in tht Coogo^ but vends vmj 

be found lying there at all seasons oi the year. And on the 10th 
query he mentioD% that the nearest European aettkment to tlie 
mouth of the C<»igo is Loando St Paul's, aiaige/alj Ui9* US 
waoAi ktitude, Ao roadstead of which is shekerad by m few 
gaudy island, aad strongly fortified ; but they have very litde 
intercourse with f ortugal, their trade being chiefly wiUi the 
Bruils. ' Nether would « tmreiler ixom the inlenor of A&ioa^ 
ii his opinion, find himself oomfiirtsbie with tlMnfi» bsiog a cola. 
DV of toiiA'ictb, IiLLIl' butter than the Gia^'as, and extremely 
lous of oilier nations gaining any knowledge at that country. 
They have alao a detached fort» Nova Redaad% in 11^ & south 
latitude, and Bensuria Nova in liT dCX south ktitude; protect* 
ed by a fort mounting 30 pieces of cannon, but most of the 
£amages are untit for use. At all which places on the sea> 
coast, they have vast herds of cattle, and supply ships on vety 
moderate tenas; a laigabidkKdc being oidy These 
two last, with Banza Congo, are dependent on Lioando St PauPs, 
^nd from tliese they have uumevous factories, branched out huJOr 
^reds of miles tq the eastward. 
Sudi wefe the answers which Mr Maxwell sent to the que- 

j'ies of Mr Talk ; but he did nut stop there : ior, considering it 
pf importanoe to make Mr Park acquainted with the best me.^ 
Ihod of ascending the river, he stated to lum the plan iriuch he 
laflsself had intended to adopt had dieumstenoes admitted; and 
this plan is so simple and natural, tliat I sliali give it to tiie 
losder nearly in his own words. . ' 

His scheme was tahave carried out six stqmiumerarj boats 
of light opnstruetiqin, to mw and sail fast, and to have called at 
^ Cabenda, before entering tlie river, to Lave engaged thu ty-six 
black rowers, which could have been hired at the rate of 9&. or 
Ss. fx?, per week, which wouki have saved the white people ton 
Ae £ttigue of xowiiif^ and exflisure to sun and latn, the chief 
fnmse of aO the moatality on the coast of Africa. They would 
at the same tini( ha\ e served him for bnguists a great way up^ 
and wlien tiiey began to fail as such, he would thmi have 
ged another to act as interpreter to them, and so on soooessivdy 
us he went, along, wluch woukl have enabled him to keep up 



understanding with the ' different nations he visited. In titti 
way, he would have had five whites and six blacks to each boat, 

ly the wMeof lheni Ae aodmlyr of «ny «linw| he inw 

likely to meet with, in one day. Each boat, of course^ iBiMk 
have been of such burden, that, when the lading was taken ont^ 
and tlimed bottom upwatd^ ten or twelve people might readily 
heveomedttmelingsorbeiftm; lOiditwaetolMmhe^filted 
with K|^it masts and sails, and tarred awnings taieedi few end 
aft, and stretched to iron stanchions lour feet above the gunwales, 
to keep off the son end rain when roinng ; faenog side or drop 
cl6ch%aIfl»tBKi;ed^ toiEmfbrlendtw boet'e mAh 

to exclude the dews and night air when the boat^s erewe wm 
asleep ; and when a breeze of wind sprung up, these awnings 
and dfop dothe eould hsve be^ finltd end the satis aeL Tbe 
boets'wm ebo to lum been fauik so ei to pull ei^t oen oecec 
nonally, that, when the wmd ftnled, they might mw dose with 
the shore, by \\ hich means he expected to liave made 35 miles 
p^r day upcMi m average; for he eould not eu|^>ose that the 
ilieim mos equally etnmg above the uppermott folby i^iere 
the eoimtiy must be more upon a level, as it does in tb^ biWet 
part. In this manner hewonkl have continued ascci]dlng the 
river 40 or 50 days, if it provef} of such extent^ ^4 would 
have ti iV^ half that time letoituiig to £oibo|nmiiy mn Vjifg 
75 isp in ell, in which time the ship would hav^ made her 
purchase, and been reatly fcT sea. Being a mountainous coini- 
try, it is highly probable tjiat valuable stones and minerals may 
have, for agiee past, beeii washed out by the rains. He would 
dierefin^ have carried oat specimens of metals, ores^ minerals, 
&c. to iittve shewn the natives as he went along, that if 
any such ^i^g could be found in tlie beds of torrents, they 
mi^t collect them before his return. Now, thou|^ this ad* 
Tentuie would hate Been coodticted ia the most fnendly and 
conciliating manner, yet there is no saying how far the jealousy 
of' the i|^tives might have been excited by such a novel appear* 
ance; an^ though he did not apftt^end that such ivpuld have 
been the dase^ yet it would hare been veiy pruraif and highly 
requisite to ha\'e had it in his power to defend himself, and 
especially to secure Iiis descent oTer the different £alls, shoul^ 
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hb ivtam: fev nUdi purpose, eac]& boal mold luure beaa 

mounted with 6 small swivel guns, a couple of which from each 
boat u^gbtiiairc been nioimtai ^ fsg^ stocl^ driv«a iato the 
gmnidf M4nnK ooMnandB^g tatwtfMm at the cwffyii^ ^ 
pralBce iIm {mvCj diiting tluHt i^ittalKm ; and by baving all tlia 

gaug-caskh, chests and packai^es, made to stow U) the best ad- 
vanlage, and marked and muubered for each boat, would have 
p wuFC B I ed any delajr or f^fueiiiii at the mtainffffi With tfaia 
■tliiMo in WW, he nouU hava kid hia aeooiint to be in the 

Congo by tlie end of May, to asctsiKl the river while the sea 
biaeiea ware strong, and reached fiur iidaad» aod while the cur« 

lainy 

n0iidM.tbeB» ia Mcb of edit wietfiar, and tba rtseam naming 

G and 7 niiX&^per hour^ which would reudei' the uavigatiou very 
tfidkma.'. 

, (TotewMmied.) 



Abt. XX.— iVb^ic<: of a Collection of Rare Plants from Indioy 
presented to the Botanic Garden of Edinburgh^ by Dr Wallich 
^CakuUa and Lieutenant-Colonel Udney Yule^ C. B, with 
mrib on 0te beH method of initroducing Tropkai Species inio 
JSwvpe. By John Yule, M.D. F.It.S.Ed. and M. W. S. 

X^HE most reoiarkable drciunstance obiervable on the arriyai 
theae pfamts at Edinbufjg^, waa their general healthy atate» 
and the great proportioii of them aBve, after a voyage generally 
ao inatiical to plants accustomed to a tropical climate. Colonel 
Yule, who brouglkt them home, attributes this chiefly to the 
fibeffll attention and' care of Captain Havaid of the Honour^ 
able Gompany'^s haval ecrrioe^ who directed the meet carefiil 
treatment of them by judicious watering, and covering the case 
with an awning, to protect the plants from the scorching sun, 
and eqaaUy destructive rabi, diunng the paan^ ThiacoUee-i 
tion originally conofited of about fifty ipeciea^ and aldioogh 
several of them belonged to tribes but httle capable of endu- 
ring extremes, either of temperature or dryness, yet nearly one 
half gf than» indudiiig some whose seeds had germinated to. 



pr0mdedloti$JMmdcG^fderftf Edinburgh^ lU 

wards 'the end of the voyage, were alive and liddthy ; and had 
it not been for the late pciiod of the seaaoQ, at the time of thar 
anivd towaordt die inidfle oF October) msnrly the whole img^ 
have survive the imitr. ' SeVeral of Ame thiH: diedf; o^ell 
their fate to au accidental injury from the spray oi sea- water, 
owing to the inattention of some boys. Among tlieae we have 
to' regret a ikmdeBcript apeeies of Bom from' Almltarft^ two new 
qaedce 6t JaiimiHnii*i4nndftliuin end^ au ri MmiL TlireeBpe. 
ciesof Ficus, — quercifoHa, — vir^ta and— elastica; Quercustur- 
liiiuitay Tamia chinensis (Roxb ), and Tectona grandis. To 
ihcie aie to be added certain Orehidefle, viz. Gooiphoe^iift tta^ 
cHda, and---j)CM0K^V9UBch), (Spidendnin, 0nnth),airf AMdea 

gnttatum? A new Cypripediinn, viz. vcnustum, (\Val.) cliai^ic- 
terised by Mr Brown, and figured in the Botanical Me(>a/ine 





1 











ever atf pt^knt aHve, and it is to be hoped will eflbrd ofheti^ 

aru! thus continue its race. This species, which like the C. hu- 
mile is acauiaus, has clearly, in the preset mstance, sufiered from 
exposure toa temperature in the stove too high jtota, whose 
geographlcsl fange is so devaied as Ae territory of NapauL The 
Oreliideae of the Northern Hemisphere hitlu rio debcribed, in- 
cluding Cypripedium, Orchis, Ophrys, and Epipacds, have seU 
dopa been fiNmd b^fond it; and tfadr number, so ftr as we yet 
know, is extremdy Hnnted, when eompaved with the Trapicd 

species; but the existence* ot" a new Cypripedium towards the 
base of the Thibet Mountaiosi leads one to expect other plants, 
likely to occur under a sinuhnr efevation, still more to die south* 
ward and eastward. What an extensive fidd fbr the naturafist 
is now opened by our uninterrupted intercourse with every quar- 
ter of India,— 0^e» ^«r^«< «-«At/{ m h fc^yrw «A<y«< ! Much, howevcr, 
has been latefy done by the well directed zeal of the Marquis 
of Hastmgs, whose patronage of the Natural Sdences in general, 
is already amply manifested. 

Among the plants wliich arrived in the above collection, 
the following are healthy, and likely to do well: 

Panax dighatimi* Shrlocupus.mnbdQata. 
' fn^inms. PdiosanthiiS seCa, 



Beobotrys ramentaoea. Dmoena niieata. 

Guare a \ i netifefa* Callicarpa lanosdata* 

Aiiatoiochia aaccata* Sapindus detergsns> &c. 

h8 
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Ai the mtwriinptwn and vffBBfoimiim ^ uieftd m^tor- 
mimentai plaatt k mi unpoifMit oljeet of public economy, the 

besi means of success ibrms a (question of correspcniiiing inte- 
rest ; especially as it is stated in a late papeiTi is\ the Meipquft 
of the HoitKiiihiml Sooely a£ Loadoiiy tl«|t, ef the phots 
mat ftton CUm by a pefson randing in that eotmtry for this 
purpose, the proportion of those that survive the passage hope 
is on the average about one in 1000 only, 
. M. Thonm t£ the lii9tit;iil^ of fnma^ ftnt pNipwedy with 
jjlps ynewp wwiog the respective eaeds in hiyeny dtanating 
with about an inch of earth between them, from the bpttoui to 
the top of ho3^ Mt&^ mchea dec^, and of a convenient sia^ ; 
and m this WSJ, he infonns us that he has obtained a great 
maahex cf fbtd^ |dants in a healthy oooditian ; hut that the 

uppermost layers, germinating early on the voyage, generally 
died*. .In Dr WaUich's present expenmenty the same inconve- 
inenoe oomnNid* Those seoda only in the undennost part of 
the esse were fiiesh and unalteied, and germinating towards the 

end of tlie voyage, rcniaijicd healthy on tlieir arrival here. 

Oi) thp wholey irpm thes^ and similar results|^ the. most prp- 
habfe means of suooess may be deduced. 

1, Bepeated disappointment has oon^inoedusy that mds seal 
home in the usual way generally perish, losing their germinating 
property, from various causey which it isscarpel^ possible toobyiate 
. under the present man^geipent They become either mouldy froni 
being eydiided from thefifeeatmospheB^w)ien insnffriyptiy dried^ • 
or, if exposed to a very high temperature, they are entirely exsiccat- 
ed, and the germ, thus deprived of its native moisture, necessarily 
peiishes^ The seeds of many tribes being preserved freshi by the 
structuieof their bifdu^ and the pulp of fhiitSy the necesntyof 
preserving these in a soupd state, is cle^ly pointed out by Nature 
' herself, instead of the common practiceof extracting tlie seeds aa4 
imperfectly drying them previous t^ s^ndis^ them to Europe. 

SL When we cannot auccci^ in preaerviiig seeds fresh in 
their ori^nal envelopes, and when they belong to tribes whose 
seeds are comparatively naked, it may be presumed in general, 
that these are intended by nature for speedy reproduction; 
jBiidy in fact, it is- d^uh to pcesenre such sseds soimd even 
under thrir naidve elimale ; and, &r more so, during a distant 
»■ — ' ' ' ^ 
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t&fBlgty and under innumerable adverse circumstances. It is in 
the preservation of these, then, that we most frequently fiwl* 
Here, iiowe?^, aeddent, the mi author of many importaHl 
ikets in aooMte^ irodd ieen to point oat the troth. Mmj 
M^dsf bofkd ttnder ground ftr the greater part ef a centmy, 
have remained frfesh and healthy, and have genftinated with vi- 
gour on being restart to the surface. Why should we not apply 
this to the pesent olject ? In tb« |rfei i Mi t ^iqpeiiinent of Dr 
Wallich, and in tiiose di'lk, Thoub^ tHe fltadi Mm'neAf tte 
surface germinating early, uniformly wer6 etiolated^ and the 
fdants died : but in both, those that were excluded from the 
agents necesa iy to genainatKm, leniained sounds aid apiangup 
vigorous]^ on being vestorad to dttir iuiluenee. 

S. Instead, then, of the smaller boxes used in these instan- 
oeSy let large casks, or, for the convenience of packing, square 
boQces of sefveral ftet m diameter,, be filled with kyers of 
about an hidh of ftesh mould {free fnm wonnt and the hras 
of insects,) alternating with the respective seeds, within ten inches 
of the suriace ; the bottom of the boi;es being pei^arated, and 
several inches of pebUet piaoed upon it« Iharoohstrved tbst 
sand, espedaQy that wldoh oontsins cslGartous and ferragnious 

particles, is lesi^ adapted to the preservation of seeds, from It) 
being disposed to concrete, and thus rendering them mouldy, 

4i The mirfaoe of the bo vs shouU be piai^ 
species as may be Bnppossd eafialife of encoimtiraig Ae voyage 
with the greatest probability of success ; as the proper treaU 
mmt^ and especially the watering of these, will tend to pfeseive 
tha wedsbdow firani total ensiocatioii duBs^thapasn^^ 



XXT,— -rfasowrf^^ Three New Species of head-Ore fomd 

at Lmdhills. By H. J. Brooke, Esq. F^B^ S. Lond. M.G.S. 
icCf &c» Communicatisd by the Authori 

j^luiiOMG some speomM of lesd^ir^ fti^m Leadhillsy I have 
feund three new species^ of which two have been noticed by 

Count Bournon, and one by Mr Sowerby. I shall debiguatQ 
^em by the names oi* 

SfJphoMri'Ciniondte^^katt 

Cupreous su^hato^arbona4e ^lead^ 



TIfi llfr fijcqok^ 01^ three 2few S^ccUi of iMuJrOr^ 

fUjuixsA Bounipn hat deieribe4 the fint mmAj a» a vaiiety tt 

carlwnate of lead. The second he calls rhomboidal carbonate, 
anil de^i;ibes it as diaiiqlviiig reaiUly in nitnc acid, and 
widi ^greater effinrwiopm itmmm ciubonate. Itr |fU 
mary fimn, he •uppow to be a rhomboid of 60* and Ijif. 
The third species Las been called by Mr Sowerby, iu his Bri- 
tisl) Mineralogy, Qxem rp'^yfft^ of Copper. 

.The di&veiK^ beiwm the extonud dtumctav of tbis lUni 
wffiom und ^vmi c«rhoiiate of copper, waA be^Mn tbat of tho 
two first species and any carbonate ui" lead I hiul seen, induced 
me to dissolve MMVae of tho rhomboidal ciystals in nitric acid* 
Tbe cffbrveaociieB was conAfarahlgj aa dcicribed by Coiini Bour- 
mm; but I was aurpriied to iibacnre, aAar the elbr¥«sQBDoe bad 
ceased, a white insoluble residuum, which, on examination, • 
proved to be sulphate oi' lead. 

In coiuequaoe of ^ obaarvatioii of due ftct^ and of the ai^ 
<¥>mt yw flenaallT qdl tbe aame flDecinMD of tbe diiee Tarietieatt 
or some two of them, I have examined them all, and I beheve 
the following results will be ibund correct : ' 

The^2^/iA«toh4ttr&mal0 atom aul{)hate \ ^ 

• 1 ' carbonate J 
Effierv e sc e nce^ while dissolving is uitric add> scarcely percep- 
tible. 

Specifie gnnrity, 6.a to 7. 

Hardness nearly as sulphato-tri-carbonate. 

Colour whitish, bluish, and greenish-grey, sometimes ap* , 
|miadu% to apple-green. . Tbe cryitals I have seen are sddov 
cBatniet, always mnmle, and aggregated tqgstbcr len^wis^ 

presenting a character approaching to fibrous. 

From Uie measurements taken by the reflective goniometer 
on two cleavages ; from the character of some of its secondary 
planes; and from the observation of its deaving wase readily in 
one particular dimtion than in any other, I conceive its primary 
form to be a right prism, whose base is an obIiqiK.-angkd paral- 
kUigiam of d?' IS' and 120° 45'. But the crystals I have^ are 
too imperfect to determine due point with precisiony or to 
the height of the priffih 

The SulphaUhtn-CarbcmaU conasts of 

latomsulph^ Wleai 
3 ^-^^ carbonate I 
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' Jbund at LeadhiUs, 119 
SperiAs gnvitf 9 M to &5. 

Hodom becimi mliAato of kid and etqiraiut suipliilQ. 

carbonate. ^ . 

Colour of the rbomboidal crystals paLe greenishf or ^eilowish» 
cr bmrnish, or oolouriesB and trampamt, whm yerj rainute. 
The priantalie varietiea are eolmirleBS, or of vafious ehadea ef 

pale yellow. The rhomboids are acute, iiieasiiring 72° 30 and 
lOT* Off ; and from not having found any other cleavage tlian 
one perpendicular to the axb of the e^yatalt I am induoed to 
adopt tMa as the prnnaty ibviB. 

The principal modifications I ha\ c ()bs< r\ cd, are those which 
pasa into tlie six-sided prism by the truncation of ail the solid 
aiii^es of the rhomhaid, and those whkfa pmduoe noie obtuse 
fhombolds, of wUeh there aro three or fixir. The natuial 
planes of all except the most minute crystals aie more or les& 
rounded, and consequently ali'ord imperfect rejections. * 

The Cupjrous stdphaio-CoHxyiiate appears, from the separate 

analvsis of 

&^ jcains, 1 ^ conilgt of e ttomi nlphate \ if the carb. of copperbe 

^ L 4 carl>()nate j ' v chemicaily combines, 

( S — ^ oM r b o nate of cqpper, j and not accid^UU. 

Specific gravity about 6.4. 
, Hardness between carbonate q£ iead and suj|phato4JEi-carb»- 
nate* 

Colour Uue to dark greennah-ytte. 

The .primary form is a rii^lit prism, with eidier a reaUuigular 
or rhooibic base. From the indication .of Joints paraUel to all 
the phmeaof the btlet, and foam jmn, haaiag bhsswed aay jointo 
pandM to more than fourof the planes of the aaelangular pruas, 
I consider the right rhombic prism as the primary form. The 
imgles of this prism are 95*^ and 85^4 the planes which give the 
ang^^ 95'' appear on imaay of the «rystols;as a diho^ tsiu 
inniatioii to seeendary fems^ anak^ona to mmm. prisniatie noia* 
ties of sulphate of barytcs. The crystals are generally very mi- 
HUte» and appear sometimes in small bunclies» jadiating irom 
^hnr eonmon pointof attadMnent to the natrix. 

Besides the deavages paialleitolts phiBi, the riioaribiepriM 
divides also in the direction of its shortest diagonal, andits hoght 
asi to.the o4ge of.the baseas^ to jU 



The fact that presents itself to our notice here, of so distinct 
adliflfemoeof 4a:^stalUne form, produced by a change in the 
proportioiiB only of the elements of the a^^biUised body, viU 
tend to confirm the intimate relation that subsistB hetireen the 
chemical and crystaliographical characters of minerals ; and it 
qgpeers to disprove M. Beudant^s.oonjecture, that only the 
condaiy issaoA fii ci^stab are affected by a change in thfe pro* 
portions of their constituent chemical elements. 

It is remarkable, too, that lead should alone present so many in- 
stances of a single base combining at the same time with two adds. 



Abt. XXII.— ^cco?/^^ of the Earthquake at Kidch (m the l6th 
June 1819* Drawn up from published and unpublished Let* 
tn fictm TiwBft. 

^JITiIE western c oast of India lias been visited by an earthquake, 
which has spread d^soitation and panic over a great extent <^ 
eoimtiy ; and v^iqse destruedv^ c^^ts vill be seen and felt fiur 
nmny years toooin^ ^kis ttieni^Mioiis otovivulaoii of nature was 
experienced from Bombay to beyond the tropic of Cancer ; but 
the centjne of the jooncuaum seema to haVe been m tlie province of. 
Kutcfa, wliicli has severdy suffered. In descrjAnng this alaim* 
oecnneiioey we shall select^ ftom a vaviMy bf letten which 
have been received on lliis subject^ the must iuippi tant jparticii- 
lars. 

The first and gieanst shock took pfaeeoolliis 16A of June 
1819^ a ftw mimles belbie sevien bi the evening. ^The dby liad 

been cool and showery ; Falirenheit^ thermcHneter ranguig tioui 
81** to 85°. The monsoon had set in mildly, without much vio^ 
lent thinuW and lii^tning ; and tl»e was iK^thin^ nhusual in 
the state of the atmosphere at that sesaon diat dould aflbid any 
ground for apprehenaohi The wind, which had been blowing 
pleasantly towards evening, at the oHnmencement of the toncUs^ 
sbn fell into a dead oalin, 'and in a moment all was constermu 
taon and hotfor. The wietcfasd iohafaitants t£ fihoq§ were seen 
flying in all dkections to escape from Xhskt ialHng habitations. 
A heavy appalling noise^ — the violent undulatory motion oi the 
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* oth the I6th ^ June 1819. 1^1 

ground, — the crash of the buildiiifrs, — and the dismay and tcr- 
vor which appeared in every countenance, produced a sensation 
iHNffibk bfl^ond descripbKXL The shock lasted finom two ta 
thi^ nwnntot, and during Uwl short period the dty of Kioqj 
was almost lovdkd with the ground. The walls, from the saiw 
cLy nature of the stone, were crumbled into dust; nearly all the 
tontriand gitewaye were demolished; and the houses, which were 
jUkitending^wmsoihatlmdaBlobeii^^ The&rt^ 
which stands at some distance from the city, is so breached as 
to be rendered useless as a place of defence. It is calculateil 
that nearly 2000 persona have |>erished in Bhooj alone. .Among 
the sofirers is the mother of the deposed Rajah, who was bu- 
ried in the ruins of the palace. The surviving inhabitants were 
Qbliged to forsake the city, and encamp outside of the walls on 
aome sandhills. Thair atoatioii was truly distressing. Bruised^ 
wtiiBiind^ and in sorrowi thfif naiprtad daily to the city to ctstrih 
Gate the mangled remains of wives^ children, and relations. In 
thia melancholy labour, they werfe nearly exhausted by the 
itendi arising from the puthd bodies of their friends, and Irom 
the O0tlwea of the cattle, which had perished in great nmnbeia. 
At the dat^ of the hat aooounts, between 1000 and 1500 pei^ 
sons had been dug out of the ruins » 

The devastation was geoerai throughout Kutch. l«'roni Luck, 
put Bunder to Butchaoi in eveiy town andviUage,mote or less lives 
were lost by the fUling m of the hoiieea ; and in the towns of Ma^ 
davie, Mijondria, and Anjar, very extensive damage has been sus- 
tained. Accounts from Anjar state^ that the fort wall was almost 
eobpleldy destroyed, not 100 ymniBdl it immBaDg in one spot, 
and guns and towers hurled in one common mass of nun. 
Scarcely a Ibui th part of the town is standing, and the houses 
that do remain are considerably injured. In one word,'" says 
die writer of the aeoouttt, a flourishing popoktiott haa besa 
reduoed in one moment to wretdiedncss aid misery ; and I ftsar 
we shall have to lament the loss of upwaids of 100 people, be^ 
sides those hurt.^ 

The ckBatmetion orrsgflped bj this tarriUe risitation was 
not confined to Kuloh. Ftan Ahmedabad, the cqxtal of 
Guzeiat, we have the following description : " This city is 
justly celebrated ibr its beautiful buikiuigs of stone and other 
m a torialiy and the fiunous shaking, mmaiets, which weia ad* 



IM Aceouni of the Earihqtuike Kukk 

mired by every stranger. Alas ! the devastation caused by thk 
eommotion of the earth is imly lamentable* The proud spires 
of the gveat moaqpie^ erected bj Suhan* Ahixied, nUch \mm 
stood neariy years, have tumbled to the ground, withfn m 
few yards of the spot where thi y once reared their heads ! Ano- 
ther inosque of elegant structure, which lies to the kfl of the 
load leading to the Hiahee Bagh, has ahaied the nyae fttou ' 
The nn^nifieeiit towers, Ibming the grand ei H rM i c e kito As 
latade), have been much shaken, and cracked in jseveral places, 
especially the one in which the flag-^taff hf» been placed. Mairf 
private hollies hsTe been ledtwel to nuns; but 
oate, anridrt all our cBsaators, that not a stngle fife Has been 
lost, and but few accidents.** We learn from Jelil sheer, tliat' 
" the earthquake was severely felt in that placei) iukI the loss of 
hves tenible. The fort and fmm aie Bsdnoed to Tuine. Msnj 
of the peojple Idlkd were riready out of doors, whkii is mmStf 
considered a situation of comparative safety. A marriage was 
about to be celebnited in a rich man's £unily» and the casts had 
assembled imiTatMNis dktaiit quortivs: the shoek oconmd 
when they were feastiiig in the stisets, and upwards of MO of 
the party were smothered in the ruins of the falling houses.** 

The effects of this earthquake have indeed been so extensive, 
.that we cannot pretend to enuomts ths more minnte disastm. 
We hare eonfined onrsslYSS to the moat prominent of then i 

send we now proceed to give some account of the sensations felt 
bj the individual suHerers during the continuance of the <x>n- 
cusBions. In the British campi wUeh was pildied in a pirin 
between the fart and city of Mioa}, the general Mbg was in 
unpleasant giddiness of the head, and sickness of stomach, from 
the heaving of the gix)und ; and during die time the shock kst- 
led, some sat down instinettvely) and otim threw thflmseliret<n 
the ground. Those who were on hotsibaokwMobllgsd to die* 
mount, the earth shook so violently that the horses could with 
<fifficuity keep their leet; and tlic riders, wlicn upon the ground, 
were scarcely able to stand. At Abmedabad, all the dis- 
iq^reeable sensations were experienoed of hebg tossed in a ship 
at sea in a s^^ ell; and the rocking was so great, that every mo- 
ment we expected the cartli to open under our feet." One gen- 
tlenian writing fhim 8uxai,^ where ^ 

ty nuniiteB past seven, nys : The iribration of the eoudi 

I was lymg on was great, that I was glad to get off it: the 

L^iyui^ed by Googlc 



house was con$lderably agitated, the furnitiue.ali in iiiution ; a 
mdl taUe dom to me kepi fdnkiiig ib» witU, and the lamps 
wwmg mlaidy» I nm wm aboiBi and got out of my home 
as fast as possible. On getting on the outade, I found & num* 
\mr of people collected, gazing with astonisliment at my house, 
^hich stands akxie, and was w Tiokndy agitated that I expect- 
ed k to^A dawn. The earth was oonrulsed under our feet^ 
Another thus writes from Broach : ** Such of the houses as aie 
elevated, and at all loosely built, creaked like the masts and 
nggn^of asfa^ in agak; the venetiaiis and whidow-£rame8 
jwMag viokntl J, and the buiUliigs thieatemng inunediately to 
fall; a considerable lateral motion was impressed on every thing 
that admitted of it* Alter this more violent concussion had » 
lasted a nnirate or upwards, it was sacoeeded by an osciUatoiy 
motioa, of a more equable charaeter, which contuiued for mote 
than a minute and a half, making the whole peiiod of the con- 
vulsion nearer three than two and a half minutes.^ An intelli- 
gent native vending in Iseria gives the following aooount: Yes- 
terday in the evening anoise issued from the earth like the beat- 
ing of the nobuty and occasioned the trembling of all tlie people : 
it appeared most wonderful, and deprived us all of our sensefi^ 
so that we oould not see, every thing appealing dark before as$ 
s disanness came upon many people, so that they fell down.^ 

Be^des the great concussion on the evening of the 16th, fre- 
quent slight shocks were experienced during the night, and 
diroug^umt the foUowing day. One occurred a httle before ten 
in the morning which shook the houses, and caused the win- 
dows and doors to rattle violently. It continued, however, only 
for a few seconds. Another, rather more severe, took place on 
the^ ^d, fit midpight. Some houses wnm tbrRwn down, but 
an hires lost. Indeed^ daily vibnUiiNis were sensibly Mt in the 
camp before Bhocj tat mare than a month after. The ssme 
unpleasant sensations which were experienced during the first' 
shock, also continued for several days. A giddiness, and slight 
ackness, acGompanied with pains in the knees, and an inclinatioa 
to he down mtner than sit or stand* This is attributed to the 
rocking or rolling motion of the earth, which, tliough not ob- 
servable, was in constant action. The inhabitants of Kutch, 
however, Veic much relieved from the dread of larther caovul* 
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wmBf by the cn^iniifltwioe «f -a vokano haifbg dpeafd on a Utt 
about thirty mibls fioiti Bhoqj ; and about ten days after the 

first shock, a loud noise, like the discharge of cannon^ was heard 
at Forebund&r, The souild came from the easU and wa3 sUp« 
posed tp indicate the burstiiig of one ormoie Toloanoes in tlwt 
dinctjoni Unduhrtkma of the earth bad foiMdy been fdt in 
this district, but had never been accompanied with any distress* 
lag eilects. About two jears ago, several of the British oiiicera 
encamped in the neighbourhood of Bhocj cxperieucad a 0ii|^ 
shock; but it was ao alight lhat othanof tbena i»«ie,iMit aoiw 
wble of it. It is to be hoped, Itowever, that none will ever be 
attended with such a horrible catastrophe as tlie one we have been 
ideacribing; for the jdi«treHa occasioned by it is repres^ted byal- 
knoet aU the wriieia as- beyond their aldity to dem 

AfeV. XXI I L — Remarks on Professor HansteerCs lut^uiries 
iconceming the Magnetism of the Earth \^ 

properties of magnetism, though hit^restntg in them- 
selves, and presenting an immediate application to the practical 
purpo^s of life, have not been investigated with the rapidity or 
auooeas which nii^t have been eicpetted. From the times of 
PBny and Lucretius, by whoM the power of Oie loadstone to at- 
tract iron, and to attract or ix pel another loadstone, is mention- 
ed as a fact well known since the remotest times, above a thou- 
sand years ebipsed before its polarity was detected, and applied 
to nttvigatiopif . Thiite centuries after the oompaas came intp 

* Untersuchungen Uber deti Magnetinnus der Erde, von Christopher Hansteen, 

Piofessor der Angewandtcn Mathematik an der Xorwegischen Universitit, fiber- 
setzt von P. Freschow Hanfet)n, KonigL Norw. Dcpjirtmcnt-pVuUmachtigeii und Laodr 
cadetten.Lehrer. Erster Theil : die xnechanischen Er^e&nuAgtn d«8 Magneteii. 
ito, pp. 508. Christiaiiip, 1817. 

t Nol onl^tlie aiil]ior,but the diteof thii iBTtttioiii •MDttolie hidinimpeneK 
toteaulcMW. Oi^otiilk^vyviiis, and other lioavtoOTtrmibadours^ 
^Mlcd^todiewUuaftwaseiiiUliirtoEiinq^^ cen. 
tastft MM «qMMiiNW fMT ill lIMriaadle hlimlM muMrto cmy it ftrther back at 
UmAfm^ymn. «* Ai» Ftoda^** iay> Bit H ia> t i i> a )j «* fcf whoa tin J wm imwm Mt 
of loclpad, or Ch^ aeooiiiit of the ^heiwqf of thfft i4ttid was wxittaa, vaitioBii 
|J^I.chiiha.p.7.),tfaatnalw Vilgndt^^ viImVi or (iial«> 04 
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general use» tbe eaaterhf deviation oi the needle wai recognised 
io be^ not an aacidciilal euroK^ but a uniTanal praipertjr of the 
inalmiiMiit ; another oentmy was feqtnred to dieeover the dip^ 
% and the vaxiable quantity of both these observatioiis. Dr Gil- 
bert's work in the year 1600, first painted out the source of 
tlieae phfliMNnen% n the ni^piM^ iniuinoeof the aavth itaelf ; 
and HaUey's theory, iriiieh ibiknped at the distanoeof moie 
than a centur)^, may be l egarded as the earliest attempt to cpn- 
nect the various facts together by any thing like a general prin- 
dpie. The fimr pole* of hie WMigiwrir HmvBsy otnated in the 
mtemr of the eafth ; the motieiiof thie ItfrywOay leiera^ 
that of the slidl which envcIo|x?d it, and therefore causing thp 
pole» to be cmied slowly round from' east to vest, had tlae pe* 
ritof afibrdmg a ihnqple and beautiful . expmkm fiir avmy 
cutaip&sated daeeof appeaianoea; and thao|^ the hypotheaia 
did not embrace all the circumstances of the case, it shewed the 
(rack by which the solutipu of then) was to be obtained. Euler's 
attempt to explain the vaivition an4 dip, by meane fif Imp WK" 
nettc pdee, appean to be ^enmliy ahimdoped> The 
had studied but an inconsiderable part of the phenomena, and 
hii> tlivH^ry does not at all represent tlie facts observ ed in many 
poitione of the ^^bbe, conoemiqg wUch he poesceeed only dcfec- - 
tife or cnmeoya hiAiniiation. 

That part of the science which regards the mechanical pro- 
perties of natural and artiiiciiii magnets, and which must evi- 
dently fiann the baaie oHl whatever ^yatem aiins et acop^mtiag fiw 

the maEoetiGai Dhenomena of the' earth* has not h eef^ mom 

_ % 

third discoverer of this island, departed from liogaland in Norway, to seek Ga- 
darshoim, (Iceland), mmc time in the year B6B* He took tljrce ravens w ith him, to 
sen'e as giiides ; and in order to consecrate them to this purpoise, lie otfcred up a 
sacrifice in Sinijrsund, where his ship lay ready to sail ; for in tiiosk time* 

SKAMEN HAD NO LOADSTONE IN THE NORTHERN C0UNTRXE3, ( Puiut fO kojdo hnft>igm 

UTigctrmenn en^er Lcidarstcin i pan jnnna ti nordorUmdum J. In Icelandic, Lad sig~ 
nifies region, and on tliis account th« Pole star is named Jjei4stjerna ; consequeiit- 
ly Leidarstcin signifies guiding-stone. According to the tegtuuony of Snorro Stur- 
leson, Are Frode was bgrn in the year iOGH ; tlioreforc his* book was probably 
* written about the end of the 11th century, at which time, consequently, the polari- 
of the magnet must have been known in Norway. From the expression, how- 
ever, it may be inferred, that they were not acquaiottd with the c o mpaw » ^ but 
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speedy in its progms. Tlie dtmifk vortices of Des Cartes, were 
ttt uafortiiiiM hm «8 m aitmpopi y, tiioagh ahmd and mookU 
(BcFwidi all th» inndiaMlicfll mmtn of Ettfar nd BemoaUu 

They produced no ubcf ui result ; and the mvestigation of this 
matter may be siud to have commenced with Hawksbee's expe^ 
riHMtit» upon the law of majgnetic sitrmstiaa wid mpiilm 
Uiihed bi liie PbikieofdiiMl TrwamtSoos §br thft ymt VTUL 

The discovery of saturaiiou, due to the labours of Knight, Du 
Hamel, iSIpinus, and others, formed an important step; but the 
Mtia aeedidbg tp wUidianMiyMlic partkste attvaets or iqMla 
another, mm nol' aaoertned with my degree of piecisloii, till 

the task was undertaken by Coulomb, ^ilinoist in our own times. 

The causes of so slow an advanccmiiut are easy to discoYciu 
The extreme difficulty of finding dedsive experimentt, hastie- 
terded or imded all inquims dinetad (0 diaeo«er' the nature of 

mas^netic force. And as to the phenomena of terrestrial mag- 
uetism,— the long period which the variation, dip, and intensity 
i^qinte to comfdete their revolution, Imd presoit the flame sue- 
cennon of appeawmeeft; the emirs to wMch obaervaliona dP tUi 
sort are perpetually liable ; the small number of such observa- 
tions ; the dispersed state in which all of them must be gather- 
ed from voyages, undertaken generally with quite different views, 
have materially contributed to perpetuate the obeourity that still 
conceals this department of science. 

But the present seems a more auspicious period. So liar as 
regards the natuie of magnetic attniotion and rqmlflion, a few 
of its laws appear to be ponitied oat whfa tolerafale aocutaey: 
the ari of experimenting has received fresh improvements ; and 
attempts at least liave been made to bring its results under the 
dominion of mathematical analysis. As to the magnetism of the 
eardi, not only is the attention of seamen more g&mexally direct- 
ed to the changes of their compass, but the discoveries of Ffin- 
ders and others have introduced a degree of correctness hitherto 
unknown in such inquiries. It is a subject highly deserving 
our attention ; and even if at present the variation of the needle, 
stationary in most parts of Europe, seemingly regresdve 'in 
others, did not solicit all the watchfulness of naturalists, the 
science itseli', besides the immediate and valuable application oi 
iti Asooveries to the puiposes of navigatioa, praoises to de* 

t 
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velope so many curious rtlutlons, and to throw so inuch Fight 
over the secrets of electncity» and the other chemical or mecha- 
meal powm of Nature, as to demand investigatkMiy thoiigh it 
were but fiw it» own flake The mathrmaticians of Europe,^ 
(says Mr Hansteen, with more truth than taste), since the 
times of Mewton and Kepler^ have all turned their cye« towards 
the heavens, to fiilkyw the phmets in their minutest movements 
and mutual ^sturbances : it ia to be wished, that now fisr a 
while they could cast a glance down into the centre of the 
earth, for there ako wonders are to be leen. By the stiiied 
voice of the magnedc needli^ the earth produms the mova* 
Himts of her interior ; and oould we rightly interpret the flain. 
ing page of the polar light, it would not he less instructive for 
us. The connection of meteorakigy with the aurora boreaUs^ 
fuid, eoQsequcntly, with the magnetic foms, is perfectly dear: 
the ttmilarity between Humboldfs isothermal linea and die lines 
of' the same magnetic dip, is equally remarkable. Who hub 
yet been able to explain the cold of Siberia, Greenland, or 
Tem del Fn^p F Who the strsii^ variations of the jpolar 
dunate, or Cook^s observations upon the difierent distaiioes to 
which the S(j1k1 ice extends from the south pole, in tiie Faciiic 
and the Atlantic Ocean ? 

P^ihiqps a deqpar study of the earUi*s magnetic fi»ce would 
sprasd the requisite lig^t over these dark matters. From the 

English expedition to the North Pole ; tVoni the French and 
Russian drcumnavigations of the globe under ^b'reycinet and 
JKjotiefaue; from tl^ Asiatic travels f£ M» Humboldt, new and 
comet dbservationa are soon to be looked fixr. If the Goven^ 

ments of powerful nations would thus ex}mbnic to direct the 
making of observations, and mathematicians to elaborate them ; 
then prabahly^ in no gpctt length of time, the hitherto ip fi f j^ *- 
eahla magnetic appearances of the earth, mig^ be subnuttsii to 

as sure a calculation as the movements of the heavenly bodies." 

Without doubt, our knowledge of magnetism is yet very £Eur 
fim such » consummation ; and the tntricaqr <^ ^ts laws, view*- 
ed in comieelion with the mall extent to which they have 
Utherto been examined, seems to consign the fulfilment of Mr 
Hansteens anddpations to a very distant epoch. In the mean 
tims^ however, the path- to be foUowed is dear^ and the prob- 
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lem has the peculiar advantage, that eyety approximation to an 
accurate solution is immediately available in practice. Under 
tfaiB point; of Tiewr, the wtxk of Mr HansteeD^ just quoted, nay 
be r^iaided as a oomideidble aoquisitkii. It was undeftaken^ 
We are told, in conHequence of a prize-question projx)sed in 
181 1, hy the Royal Society of Denmark, in tl^ese tenua.: la 
die suppontkn of one magnetical axis sufficient to oeooimt fiir 
the magnetical phenomena of the earlliy or are two neoessaiy 
And tlie ideas which the author el^plains in a memoir, crowned 
on that occasion, form the gromid^work of the present treatise. 
Wb attention had been excited to the inqniiy some ^ears pie- 
vioittly, by the inspection of a terrestrial globe, marked wMi 
some delineations pertaining to the subject. In particular, he 
observed an elliptic figure drawn round the isouth pole, and de^ 
signaled reglo pdmit magneHea ; one of the foci beii^ called 
fe^io fiyrttor ; the other regio dMHor. As the figure prof^ 
sed to be constructed by Mr Wilcke, from data furnished by 
the observations of Cook and 1^'ourneaux, this statement led Mr 
fianattien to oottipare the representatxm with the Ada ; and the 
comparison being faToorable to WUcke^ aoeuracy, he wias next 
induced to study the theory of Halley, which he had till then 
considered quite extravagant "^he result of his inquineB was, 
that HaUqf *s theoiy, in so as tiGjjaida die existaieeof lour 
poles pi* of two magnedc axes, is perfectly comet ; being diflb* 
rent only in the position assigned to these p6les, and erroneous 
in supposing them |o anse from an interior moveable globe or 
terrJIlBL Ths theoij of Halley certaini j gaun a powerful aiv 
cestton of strength fraai such an auinEary ; and though even 

under its present shape it should prove in iiiagiietism but like 
the cycles and epicycles of Ptolemy in astronomy, still it is a£ 
no small use to possess an hypothesis^ which shall connect 
by any plausible principle, the phenomena of so com;^ 
catcd and vast a department of knowledge. liut whatever be- 
comi^ of his theory, Mr Hansteen's book has a more imdoubted 
spedes of mesnU It contains an abundant store of facts rdat- 
ing to the variation^ dip, and intensity ,—Hnany of them coUected 
from the most obscure and widely separated soums. The task 
of investigating the elementary* laws of magnetic force is at 
least undertaken. Mr Hansteen dispkp comodmUe sUO m 
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iogy if not always eound ideas^ that agreeably rdieve the dry 

details in which it of necessity eiiixasres. and induce us to look 
with gome impatience for tiie appearance oi' the second part, to be 
mxfkjtd in conndenog th« qpiical fhmomena ocnmeGted with 
terrestrial magnedAn. It is matter of regret, however, that the 
order in which tlie diversified ctiiiiiiiits ui ihc present volume are 
hcought forward, is rather a[)parent thau real, and that tlie laoh 
guag^ in Fhidi thqr aia deliverod is not more ganeiaUy aooBS* 
fliUe to men of acienoe. Under a oompveeaed ibrm, a trand*^ 
lion of tlu? work into French or English might liave been an 
acceptable servioe. In the brief abstract which we propoaa to 
gbre of ttt ovir attention mnat be limited to a few of the mote 
prominent objeetB. Such as wish to become acquainted with the 
expanded reaisoimigs, and wilh the facts on whicii they are 
founded, will find ample gratiication in the work itseiH 

If erer a knowledge of the vffifpw^wtl phenomttia maniftaled 
by the earth if attained, ita bene mittt evidently reat enmi ae» 
curate investigation of die proper liets jxjssessed by such magnets 
aa we have it in our power to submit to expoiments. The lawa 
by which tbeattmetiTe and npokmlbtaM of the loadi^^ 
ert theoHidveii, have aeeoidingly long formed a pronunent object 
of research : and tliough our acq uain lance with the figure, mag- 
nitude, and £Qiroes of the terresttial magnet ia jet in ^ too in^ 
perfect e state to aUow the ampbyment of aiaeh kii% widi caM» 

explaining its ndkm ; oar inqnines into die 
subject of the variatiun and dip are naliirally preceded by an 
examination of what h;is been done in this division of the sd- 
eooe. Mr Hansleen'a theory, indeed, profeiaea to be the empi- 
rieal lesult ot a eomparison institoted among all each ohnmu 
tions m were ac^ccssiblc, and seemed worthy of credit ; yet, as the 
speculative conclusions deduced £ram them ought to contain at 
hast notfaii^ contnadiotory to the estaUidied propertiea of natii> 
fal magnets, and oonseqnently presuppose a knowledge of these 
properties, we shall begin wkh his iiftii chapter, entitled Ma- 

thematical Theory of the Magnet^ 

On observing the forces of a natnnd or arttfidai magnet to 
be accumulated at each extmnity or pole, and to attract or re» 

pel more or less i'eebly according to circumstances ; the questioii 
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naturally miggefte itself, in what nrtio w ihe fbm diitfiixilad 

among the particles of that substance, or upm what function of 
the distance does its energy depend ? To answer this questioiv 
it Mcmt neoenaiy to attend to thvee tUagi. fir^ Acootding 
to what kw do the indhridual partides of aot ma^et attiaot or 

repel those of another ? Their force evidently follows some in- 
verse ratio ut the distance, hecause the ibrmcr dimiiiishesy while 
the latter aogncBts : k that invcne i»tio the diatanee «BipIy» 
the square, or the eube^ or any other power of it? Smom^Sy^ 
According to what law is the magnetic force shared among the 
individual particles lying in the hue that joins the poles of the 
same magnet ; in other words, is the magnetic intensity of a par* 
tiele proportional direetty to its distance (ma the middle •point 
of the axis (where that intensity is nothing), or to the square, 
the cube, or any other power of its distance ? And, ihirdhf^^ 
Acoording to what law is tlie force distributed among the pae- 
tides of a seotkm perpcndieular to thensisar Hnejcni^gtha 
poles of ^ same magnet? If th^ pomU were fully resohred^ 
the magnetic action, of what sort soever we may conceive it, 
would be entirely submitted to calculation ; and thou§^ theestii 
nuition of all its variciica would te ssceed the actual powen of 
analyffls, the p t dbi em being now fioriy slated, its eomplete eolu* 
tion would depend entirely upon the progress of mathematics. 
Szperiment having done its part, the data yielded by it would 
i«|uiie to be eombined by another inatrume^ 

With regard to die first queatidn, it seems so natural to ooo- 
sider every kind of force as some species of fluid or eniaiiaiion, 
and it is so easy to si o that every species of emanation will be 
dense, and tfaerefiore w&kjUm em^-in theinvene duplioatein- 
tioof its<fist»mfWxntheemanaidng centre; that thb law, uni* 
versally 0{x?rative in llie case of gravitation, was first resorted 
40 iur explaining the attracticm of magnets. But on attempting 
to establish ,the hypothesis by actual experiment, the obstadea 
wf*re found auffident to bring out fidse or ray dubious lesulta. 
** The great difficulty,^ Lambert obser\^es*, *' nic t with in this 
sort of researches, is, tliat when we w;ish U> deternune Uie fun* 
tkunental laws, probably in themselves very simple, it is neeea* 

* ^Ao/fte dc ^c/^e« exptritnctt faitu fur VJimtou 



L^iyici^ed by 



Inpnrkt c(meermM^ ihe Mc^^ 181 

sary to find means of amplifying the exponments to such a de» 
gree, that, being disengaged fiom all fixrtigii cixcumstaiioesy and 
aO mechamsni of too oomplez a natuv^ Aey may present nv 

thing but the mere effect of the law which we wisli to discover. 
But this presupposes an acquaintance with those circumstances^ 
and that mecfauiiain, and a knowledge more or kas accurate of 
tfa& influence tfaey may hove in altering the issue of the pnv 
posed experiment. The magnet presents all tliese ohsti actions. 
One of its poles attracts, while the other repels ; and the effect 
which results is always mixed. The number of pbksmaybe 
augmented ; but no art 'has yet succeeded in reducing them to 
one. That, however, would be the method of discovering its 
individual e£[ect| unmingled with the alteration proceeding irooi- 
the directly apposite effect of the other pole. BestdeSy it is not 
at the pole alone that die magnet attrscts: it attracts more or 
less at every point of its surface, with very unequal degrees of 
force. Hence, the mean direction and die compound force vary 
in a manner e3[tremely compHcated. To succeed in &iding tlia 
dementaiy laws, we should have it in our power to maloe die 
experiment for each isolated p(Mnt ; but experimelit can shew us 
notliing more tlian tlie sum that results from the combined ac- 
tion of all the points. 

^ To these difficultks still more must be added. In order 
to determine by experiment the fwces of the magnet, we hove 
notliing to present to it but ferruginous matters, or another 
magnet. Now, how short soever the experiment uiay be, the 
iron which we bring to be attracted by the magnet, begins 
itself to share in the magnetic fimse, and die ellto which fesulta 
begins of course to be more or less disturbed. The saiiie tiling 
happens, if, instead of ir(Mi» we employ another magnet. And 
farther, if the experiments require a considenible space of tune, 
it is not certain diat the magnet we use will preserve its ibroe 
invariable till the process is concluded ; the magnetic force, and 
its mean directiiai also, being known to change &om one mcmicnt 
to another.^ 

Obscured by these uncertiunties, the true law of magnetic at« 

traction was ioiiir unkiKn. n or mistaken. Newton, and his com- 
mcQtators Le Jacquicr and Le Sueur, imagined the force to be 
inversely as the cube of the distance. Muscbenbfoak's expeii. 

1* 
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menu led Inm la adcfpt the tfnie opii^^ ■Qme even eoiitfiided 

tliat it was iiot pro|)crti<>nal to any }x>wer of the distance. And 
though Mayea*, in an unpubli&iied paper read beibre the Society 
of GdtdDgenin 1760^ and Lnnbart a 6w yeaxs hter, merted 
the mrerse squaxe of the ^Bstaiioe to be the true coqiresnoa cf 
lliio law, their statements seem rather to have proceeded on ge- 
neral and sonu \\ l;at vague deductions, than on decisive iocts; 
and Coulomb (1786) was the fimtwho eetaUiahed this pritieq[>te» 
cn grouilds at all aatisfaelory* By meaiw of the ihnple inatru* 
ment which he in \ en led, and nametl the Torsi ur. ! )alance he 
was enabled to measure, with great precision, tiie force necessary 
to make a magnetic bar, horiaontaliy fuspended, deviate fay any 
number of degrees ihim the positiaD asngned to it Having by 
this means verified the discovery of Lambert, tliat tlie effect of 
the teii'estriaJl magnet is pro[X)rtional to the sine of the ai^;ie 
'whkh its maidian makes with that of the magnet aisted upon 
by h ; and hairing ihrther ascertained, that a magnetised rted ' 
wire, 24 inches long anil IJ hne in diaiULtor, required 35" of 
torsion to force it one degree trom the magnetic meridian of Uio 
earth, be took another wire, of equal dimen«ons» And the same 
J^ree of magnetism, and placing it verHemlfy m the magnetic 
niLridiaii, so that its extremity or jx)le would have interstH;ted 
tlie liQmologms pole of the hormmtal wire, (had no influence 
existed between them, or their poks not been homdkagous), at 
the distance of an inch ftom the end of each,— he observed the 
force of torsion necessary to overcome certain quantities of their 
mutual repulsion. It wa^ found, tliat the vertical wire at hrst 
lepdkd the hoisoiital one 121 degrees; that three circles of toi^ 
sbn, or three complete turns of the microm e ter, brought the 
htter within 17 degrees of the former; and, lastly, that eight 
circles brought the wires witliin IS degrees of each other. Add- 
ing to each of these results, the effect of the terrestrial magnet, 
■heady estimated at 95"* of toiaon for each degree of devis- 

* It' «oiiiiil* vmtfy of a voy tate wire, generally of sflm or copper, by 
nrhich the magnetie Imut tobo op g itoS cm if mispeiidad in m horizontal airection. 
The suspending wire is ftunisbea with a ndoometer, to indicate the number of 
turns, or the quantity o£ torsion it has sustained. The force is pft>portional to the 
lurp of tordon. 
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tion Coolamb calcdatedy that, to ktep the vmgasAwA wires- 

-midt&Sk t4 degrees of each other, 24' + 24 x 35° = 864** erf tor- 
sion were necessary; within 17 degrees of each other, 3 X 36(r -f 
IT + 17 X 35" rr: 169^ of torsioo wefe necessaiy; and within 

cessary. At the distancscs 17 and S4, it appears, therefore, 
tliat the forces of repulsion are respectively proportional to 3312, 
1602, and 864: had these numben been SSl^ 1650, and 828, 
the repulnon Ibiind hy the experinent would have been ami* 
Tately in the imrerae dupficate ratio of the distances. The er« 
rors, 42 and 36, are not greater than might be supposed to re- 
sult from the unavoidable incorrectness of such an experiment. 
Thdr existence is howcrrer afanost sufficiently eqdained, by con- 
sidering, thai though die portion of each wire submitted to the 
other'*s influenco was very small, it dkl n(^t consist of a single par- 
ticle, as the calculation demands, but of a perceptible space,''ooin- 
prehending other particles besides the one whose aetion was re- 
quired ; and that the feroe of these odier partides being leas ob- 
lique, and therefore .strons^er at r I'catcr distaiues, ought actual- 
ly to produce an excess similar to that lound lu the experi- 
ment A result entirely analogous was obtained when the om- 
trary poles of the two wires were exposed to each other: 
and as tliese facts were couflinicd by others, and contradicted 
by no estabhshed principle. Coulomb siras warranted in oondud- 
bg, with considerate certainty, that die attracti<m or repul- 
sion which exists between two magnetic particles, is always 
inversely as the square of the distance: agreeing thus with the 
force of electrified substances, with the force of gravity, and 
with every other firce or pnndple that flows fiom a centre in 
straight lines. It must be owned, however, that the result of 
Coulomb's investigation is not founded on so definite and stable 
a basis, as to render all doubt impardonable; and the confirma- 
iion which a law of such importance in its ccnsequenoes guns 
from Mr Hansteen*s examination of the subject, cannot be re« 
garded as superfluous. 

* In caknkitiiis qoaiitUiet w fnudl, the «rc ii tubtfcituted for the sine, without 
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Mr Hansteen's mode of experimenting seems to be nertrlj 
identkal with that followed by Hawkjsbee and Lambert; but 
the ooDsequeilcieB deduced fironi hu experiments belong entirely 
to himself. Haring Miitiied (for he does not 'suoceed ia prov- 
ing) that the attraction or repulsion between any two magnetic 
putides must be directly as the intenaty of their force, and in- 
Tesraelj us mmm^ power {i) of their mutual distance; and havings 
in like manner, assumed that the magnetic intensity of any par- 
ticle must be proportional to some power (r) of its distance from 
the centre of the magnet; he easily finds a general expres^on 
for the effect which a hn6ar magnet woold have upon a magne. 
tic point ntuated any vrbete in the'aaus produced* The^- 

muia IS F = Jj^^t '^f ^^xy ' "^^^^^ ^ (multipUed by 

a constant quantity depending on tlie degrees of niaonctisni 
which the point and the line posseas,) represents the ibrce ; x, 
the half axbof the linear magnet; and a the distsnoe of the 
point from the centre of that Imear magnet. Byaiwigning difle* 
rent values in succession to t and r, it is easy to calculate (F) 
the effect for each q£ these values^ with a given magnet (a?), at 
a given distance (a) fiom the point to be ntibA on. It will then 
appear with wfaich of die vahiesy su co csri v e ly assigned to i and 
r, the results of experiment agree most coin pletely. 

The method by which Mr Hansteen endeavours to iind the 
eftct of a linear msgnM upon a «r><igw>i»*^ partide, is liable) like 
every such method, to the unoertmnty of employing a small 
needle instead of a point, and a pi ibiu instead of a line. It can 
be shewn, however, that the size of the needle, and the tliickness 
of the prism, have scarcely, any peroqitible influence in the pre- • 
sent case. The experiment proceeds upon the principle of op- 
posing the constant magnetic force of the earth to the force of 
an artificial magneL The latter is made to vary, by varying 
the distance. 

Upcm a horiaontal table a very delicate compan was jdaced, 

so tliat its needle pointe d e xactly to 0°; from beneatli tlie centre * 
of diis needle, and perpendicular to its direction, or to tlie mag- * 
netic meridian, a straight line was drawn upon the table, and 
divided into portions such that ten of them were equal to die 
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bil£ axis of an artilkial magnet to be used in tlie expermuoiL This 
magnet wa» then jdaced on tt^ Hne, at different distances from 
the mwdle; and the magnitude of the an^ which the needle 

made with thema^ctic meridian, was accurately ob^rved for each 
distance.^ As the effect of the terrestrial magnet is meas\ired hj 
a constant quantity, multiplied into the needless angle of devia^ 
tion; the tangent of thiit angle wiU fikewvw express the effect of 
the artificial magnet,— when the distances are such that all the 
lines drawn from the end of that magnet to the needle may 
without ernir be leckoned pazalld. On comparing the results 
of the experiment with those of the calculation, it appears, that 
the supposition of t being equal to 1 or to 3, entirely disagrees 
with observation ; and that, on llie other liand, it we make ^ = 2^ 
or suppose that the nu^gnetic fom diminishes inv^nelj as the 
square of the distance, the numbers found by eiperinient differ 
very little from those found by calculation. The value of r has 
less effect on ihe result The followmg Table exhibits the con- 
sequences obtained by assignii^ to r and t the only values which 
quantities in the sniidleft degree eanfimnaUe toobai 



Distance 
in half 
axes of 



11 

10 
9 
7 
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r=st 




1.000 
1.306 
1.834 
3.947 
1 1 .01 5 
2^4Al 


1.000 
1.334 
1.835 

3.938 
11.072 


1.000 

1 334 

i.sr.f) 

3.945 
11.119 

iiie.411 


1.000 

1.325 
1.83f) 

3.949 
11.154 



from this coincidence between the hypothesis and the expe« 
riment, Mr Uansteen dupks himsdf entitled to lay it down as m 
lact,that^=sd; in other wokIb,' that 77te aiiraetwe or repuldve 

Jbrce with whkJi txvo magnetic particles affect each other ^ Is al- 
ways directly a.^ their intensUies^ and inversely cu Uie square of 
ih^ ftrnkial diHanoe. Certainly the data from which this de- 
ductton is drawn, do not seem to be much moie unexcqitionaUfi 
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thau those of Coulomb; yet the mutual agreemeut (j£ the two 
mults, proceeding upon principlee so dUSermd, tendi atron^y 
to confirm the accuracy of both ; and we may assert, without 

hesitation, that tlie magnetic force varies according to this law 
very nearly, and probably with absolute exactness. 

As to the degree of uncertainty wbkh sngbt arke finm file 
undetermined value of r, it is afterwards proved, that, at conn* 
derable distances, tliis circumstance has almost no effect. The 
. value of r, therefore^ or the ratio in which the magnetic force 
is distributed from the middle point of the axis towards both 
poles, cannot be derived with any c e r tainty from these experi- 
ments. Coulomb's investigation of tliis second elementary law^ 
did not yield a very satisiact^^ result ; ^nd the point cannot 
yet be conndeied as entirely determined. From comparing the 
second with the firarth oc^umn of llie preceding table, Mr Han* 
steen seems inclined to think that r= 2, or that the absolute in-* 
iennty of' any magnetic particle situuted in the axiSy is propoT" 
Honai to ^ sjuare qfUs disfemee Jrom Ifie middle pomt cfika^ 
asns. It must be owned, that diis oonclunon does not £flbr 
very widely from the facts estabhshed in tlie foregoing experi- 
ments ; yet it seems likely that the function of the distance^ 
which expresses the value of may be much more compEcated 
than Mr Hansteen supposes: indeed, the cuimmaHng pomts of 
Van S^indcn, which occur in cm ry iiingnetic bar of great length, 
shew clearly that the curve dcnoUng the intenisitieSy must cut its 
axis more tban once ; and as this camipt happen to any speciea 
of parabola, we are fbroed to conclude, that the absolute force 
of a given ma^ctic particle is not proportional to am^ power of. 
its distance from the juiddle of the axis, 

The Mrd eiemenkaryUm c£ magnetism, or the ratb in which 
the intensity is distributed among the particles of a section peiv 
pendicular to the axis, has not been more accurately fixed than 
the second. On this head, Mr Hansteen observes : " It is the 
more diiicult to overcome the prescaol obstacle^ because, in all 
probability, the law assumes different modifications according to 
the diderent figures of the section. When the magnet is cylin- 
drical, it seems likely that all such particles of the section as lie 
at t})e same distance from the centre or axis of the cylinder, 
have the same mtensity; so that any section may be lepreaente^ 
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as consisting of an infinite number of rhigs, possessed of intensi- 
ties augmenting irom the joentrc to the outennost circumference. 
In prismatic magnet^ the ratio of the distribution is proba^jr 
more complicated. It appears to me mo«t likely, that this third 
elementary law, as well as the second, may be deduced theoretical- 

. Ijr from the first, which states the mutual action of two particles 
to be always inversely as the square of their distance. On the 
other hand, it appears equally certain, that a complete solulion 
of this problem is one of the harde&l imaka to which analysis has 
yet been applied,->Hi task worthy of a La Place.*" 

It is a fortunate circumstance that both these laws, oonoem- 
ing which our infbrmadon is still so defecdve, are linuted in thdr 
operation to the immediate neighbourhood of die magnet, and 
produce no conaderable effect at a distance. From the first law 
alone can it be proved, that ihe effect <^ a Hnear magnet on a 
mc^netic partkle is mvere^ as the third power of that par^ 
tides distame from tJie middle point of tJie magnety in all cases 
where the distance is very great It is also shewn, that, in 
milar circumstances, ihe ^ed iwo Unear magnets upon ead^ 
oihery i$ inversely as the fourth power of their distance. 
These prupositions help us to understand, how, by confounding 
the entire effect of the magnetwith the effect of a single partide^ 
magnetic attraction has been sometimee reckoned inversely as 
the cube, sometimes as the fourth power of the distance. — What 
follows, bears more directly on tlie subject of terrestrial magne- 
tism, to which it is now time to direct our attenticm. It is de- 
monstrated, that ihe diekmcejhm ihe middle a fnagnei bemg 
ihe eame, the force opposHe ihepoleSi or in ihe ^ecHon of the 
axisj double of the force in the magnetic equator. Tlie two 

. following results are strikingly confirmed in the case of the ter« 
zestrial magnet : On the supposition of a globe containing at its 
centre a magnet infinitely small, n^ar ihe magneUc equator, Ihe 
dip must increase twice fM* raphlly as the magnetic latitude ; 
near tlie pole half as rapidly; and, tJie Increment of the dip 
must he equal to ^ aUeraHonqf ihe latitudey at thatpart^ihe 
globe where ihe dip = 54^ 44'. It is also of importance to re- 
mark, lliat. If the earth had oidi/ mie inagnetic aodsy wlwse centre 
coincides with tJiat tlw earthy tlie lines of equal dijj zcould 
^nqick i(fn^ th^ linea ^ e^ptal intenai^. As this is not. by any 
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AftT. XXIV. — Notice rcfipcciing some New Species of LeatU/re 
Jrom Wcmlockliead and Lead Hills* By David Beawsxeb, 

In the month of Fdiruary 1820^ Mr Laing Mcason, to whose 
kiodneflt I iiad been indebted for various specinaeiis of lead-ores 
for die imrpoaeof oplkiJ uxulyaBy tent me ecliie crystalline fila- 
ments of a yellowish-green substance from Wanlockhead. I 
liad found that the Carbonate had two axes of double refraction, 
the principal one of which was parallel to the longer side o£ the 
rectangular base of its primitive octohedran. The character of 
tliis axis was negtUivCf and the inclination of the resultant axes 
was about 40'. The SuipTuUe of lead had its resultant axes 
inclined at a mudi greater angle; and the Photpkale and Mo» 
lyhdaie had cnij one nis of doiibfe refiiaetioii. 

U}x>n submitting the substance {ram Wanlockhead to the same 
examination, I found that it liad two axes of double refraction 
like the carbonate ; that Uie principal axis had a Negative dia* 
racter> and coincided with the asds of its primitive ferm; and 
dut the inclination of its resultant axes was a little greater than 
tfiat of carbonate of lead. These results proved incontcstll)ly 
that the crystal was neither the sulphate, the phosphate^ nor the 
ma^l/bdaU of lead, and rendered it probidile that it wis not die 
cat^fonaie. In^ooroparing it with this last nnnem], I found tliat 
it was easily scratched by the carbonate ; that it had a laminate d 
structure ; and that the laminas could be easily separated tiXMU 
one another by the point of a lancet When the carbonate was 
thrown into dilute nitric acid, it effisrvesoed with great violence : 
crystals of nitrate of lead were speedily formed ; and the carbo- 
nate entirely disappeared. When the new substance was treats 
ed in a nmilar manner, it rfRsrvesoed with veiy much less vio- 
lence» and left a beaudfiil white powder, wUdi did not jiM 
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cr}^stals of nitrate of lead till at the end of twenty-four hours. 
IJoder the action of the blowpipe^ it did not decrepitate like the 
cnlxinaley and yielded an imiq;^^ 
of the distinetHRe chaneten of the muriOiOarfaooale. 

The mineral which I have now described, crvstallises in hexa- 
gonai plates, bevelled on the edges, but imperfectly formed. 

The only detadwd crystd of it wfaidi I could exanune with 

tlie reflective goniometer, is shewn in tlie annexed sketch. 

Incidence of P upon M, 90° 0* 

p a, 90 0 

P b, 110 50 

P — c, 127 40 

P, ^ 110 50 

P e, 125 22 

P g, 120 0 

P d, 120 0 

M a, IftO 0 

The faees ca fres po nd rn g to a, 5, (* on the rightJiand nde of 
the crystal have tlie same inclination to P as a, b, c. 

The crystal cleaves parallel to the face M, and with very great 
£MUily pwidfll to Py'tfae hmiM new b^ 
exhibiting that l^;h hittre whidi tiwwsy aritee ftom tfria eaiiee. 

The plane which passes through the two resultant axes, or 
the centres of the two systems of lings, is parallel to M, and per- 
pwdiealar to and iim principal axb a£ double refraction ia 
fmguihfe, and at ri^t angles to P, the red ends of the ringp 
being inwards, or nearest the principal axis. 

The primitive form appears to be a right prism, having a 
fhflBBboidal bw, with angleaof 1^ and 60". The inteiior 
Ofgaaiaatkiii of die crfstab is stiD more imperfect dian thdr ex* 
temal form. Different parts of the plate have their axes lying 
in different directions, and the crystals are sonietimes intersect- 
ed faj oppositely cryataliissd TOn% like the spedmens of Arm- 
gonte wUeh I have re presented in the First Number of dus 
Journal. 

As the mineral, now described was obviously different from 
all the common oKsof lead, I was induced to bdieve that it 
was cither the nmrio^e ai faon a t e of lead, or an entirely new ore. 

It resembled the murio-carbonate in the difllcult solubility of 
the white powder, and in the orange button which it yielded 
with the bk>wpipei while it differed from that mineral in its co^ 
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lour, and its crjslalliiic ionu. The very minute portion of [ha 
ore which was in my possession^ rendered it impracticable to 
raoove this uncertainly; but in order to ascertain ita ingre- 
dients as far as posdble, I 'sent all tlie ftagments 1 oouU spana 
to Dr Fyfe, who informed me on the Gth of March, that tlie 
difEcultly soluble powder appeared to be sulphate of lead, and 
diat like nineral was likely to be a mt^^hO'Cariotusie^ althou^ 
it was necessary to subject a greater quantity to examination be** 
fore this could be decidedly ascertained. On the other hand, it 
is proper to state> that in another specimen belonging to Mr 
Allan^ of. the same colour, the same crystalline form» and the 
same optical properties^ Dr Fyfe detected tracer of muria^ 
acicL 

With the project of removing this uncertainty, Mr Laing 
Meason and Professor Irving had the goodness to promise, that 
they ivould endeavour to procure some spedmens of this mine- 
ral iVom Wanlockhea l and Lead Hills. Professor Irving has 
soooeeded in obtainmg a very fine specimen, wliich he himself 
examined^ and found to be a sulphO'Carhonate, — a result which 
bas been completely confirmed by Br Fyfe. This specimeiiy 
which he was so good as to present to me, is ft sort of geode, 
&am whidi irregularly crystallised prisms shoot up in various 
directions;. One of these prisms is about an inch and two-tenths 
loi^, and several about three quarters of an inch* Their oo» 
lour IS a sort of bluish-grey. Other flat rhomboidal crystalsy 
like those from Wanlockhead, with bevelled edges, occur among 
the prisma^ but thar form cannot be easilj determined. The 
surfaces of the prismatic crystals were too irregular to be me»» 
SW'ed ; but I found that they were rectangular, with additional 
faces, some of which were incident at angles of 120% and others 
9t 145^9 to the adjacent planes. 

■ " " - 

Art. XXV.— a Brief Mscmmt ^ Messrs pjtBxm^ FdiMMJM 

and Heaths Invention for Perpetuailn^ Eiigramsigs a/jpoil 
Sieel^ Of oOier McUtls. With a Plate. 

The present age bas perhaps produ^ a gcaater number of 
ii|vcutions of real value, and more importance to the civiliied 
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world, UmIii anydlher; lUid amdn^ these^ thftt winch is Urn 

subjiict of the present paper, mav justly claim the admiration, 
Rot oaly of every lover oi tlie iiae arts» but that of every frieod 
ta impmrment Wbelher the sulgeet be omiadered «0 it re« 
flpects the tdvantages that irill resuH fiom its applkadoa to our 
inanufactiiring interest, or with the eye of a phiJantlirupibt or 
^tesmau, it must be viewed as a most important discovery^ 
whichy if canned into effect, camiot fail to p^t m eotixe stop ta 
the crime of fbr^ry. 

The merit of this invention consists in obtaining, with great 
facility, frotu one engraving, any required number of plates, aU 
a£ which are equal to the origimif and by whidi milUoiitf of im^ 
presBwns may be produced ; while^ by the conunon proeen, one 
en<T^rp.vin<x prtKluces only a few thousands. The process oi niiil- 
tipiymg engravings, etchings, or engine-work, is as follows. i^tmL 
hlocka or plates, of suffidtent me to leoeive the ioteoded eog^ 
TOig,'have tbcir aur&oea eoftened or decarbonated, and thereby ' 
rendered a better material for receiving all kinds of work than 
men (ic^per iteelf. After the intended engravujg has beeu exa- 
«Bted upon tha block, it ia then hardened with great caie by a 
new procen, whicli peeraifeB injury to the moct ddkate work 
A cviHiJui of bLeel, previously softened, is then placed in the 
transierring press, and repeatedly passed over the engraved 
block, by which the eDgnnriiy ia transferred in T$(ktf \» the pe- 
riphery of the cylinder; the press having a vihrating motion 
equalling that of" the cylinder upon it.s piTiphery, by -w hich new 
. aur&ces ot the cylinder are presented, equal to the extent of the 
d^gravii^. TUs cylinder ia then hardened, and is employed to 
indent copper or steel plates, with engravings ld!m£H»i£S^ the same 
with that upon the m'tgirial block ; and this may l)e repeated ad 
mfinitumt as the ori^^nal engraviii^ will remain, from which other 
q^lioders may be impressed, if required. This invention pco^ 
nuses to be of great advantage to some of our manufactures, 
particularly that of pottery, which may now be embellished with 
beautiful engravings, so as to place the successful competition 
other nations at a great distance* It may also be apjdied 
with great advantage to caHco-printing, by producii^ entira 
new patterns upon the cylinders from which they are print- 
td, — an object of grcj^t importimcc to our manufacturmg into 
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rest. It may also be a|)plied to produce highly iinislied engra- 
vings for ail staodard bpoks ; and as a means o£ improving the 
taste the ifabig gamnAai^ mbooihooka nay be tfmhwii^i^f^ 
Mrith the betl apeciniaiB of art^ in fbee of the uoie hunble 
wood cuts that now adurii diem. 

Engravings of greater size than can be transferred, are exe- 
rted upon stee].^ilales» which» when hardened, will ptintldOOiOM 
perfect impFeonona. 

One of the great advantages of this admiral >le iQveiition, is the 
means whidi it affords of preventing tlie forgery of bank-notes. 
In order to ascertain its in this reipecti a number of eaai* 
nent aiginaerBy aartiatSy and man of aeienoe, have, at die nqueat 
of Messrs Perkins, Fairman and Heath, entered into a minute 
invesdgation of the principles on which their plan is fi^unded^ 
and have carefully examined the machinery tfid appazatua by 
which it ia canned into elfoet The leauli of thia inquiry haabeoi 
the most ample conviction of its pre-eminent utility in counter- 
actmg the increasing crime of forgery ; and the reasons upoa 
whidi Ihia opinion ia founded are given in a report, to whidi we 
obaerve the ognaturea of Mr Brunei^ Mr Mairiahy, Mr Ban^ 
kin, Mr Bromah, Mr G. Rennie, and other aninent individuals. 

The impossibihty of forging Bank Notes ei^raved by theme- 
thod .above deacribadt will be readily acknowledged by any perw 
aon who examinaa narrowly the aooonpanying Plate, 

DcscripUati of PlcUe VII *. 

This Plate oontaba fifteen ^gsste^ which we may conodve 
numbered from 1 to 15, aa they atand on the Pkte» 

Fig, 1. and % are the same subject repeated, for tiie purpose of 
ahewing that they are not oppiea of each other, but fac aimi- 
ka taken by a reveraaimpreadon made upon the copper firoui 

the same steel cylinder. 
Fig.. 3. is a very delicate line engraving, we believe, by Heath. 
Fig, 4, and & The rectilineal border round Fig, d. ; and the 

whole of Figs. 4 and & are acrdl or engine work, done by 

a peculiarly constructed machine. It will be seen from 
Fig. 4. that in the alternate coUs, tiie lines which ai-c black in 
the one are white in the other, an effect similar to 

plate and letter-press printing united, 

J , ^ ■ .1-11 

* Tlw ntimber of this Tlate^ horn jptttlailar csuaes, is not engraved upon it, 
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J^tg. 5. and 7. casxism the, Cueed sad Loid's Pxayw» cBgr j wud 
by Ba SnffMiL 

11. m fa flflaki cf BritMvk fin^ 

- ■ linder. 

Fig. 13, and 14. shew how the line eog/mxiag umj be eoaw 

bined with the engjne i^roifc 
Kg. Iff. Ig agpfapiBd wpMmm kfdA^m^aeJwatk ; the 1st, 3d, 

and 5th oval, representing cop])crplate engraving, and the 
' 2dy 4th and 6tii, block or type printing ; ail the spaoet that 
are while in the ftmer beiiig fal^ tlie kttcr, and vim 

Sir William CoDgftsve^ we understand, has employed an artist 
of the iiibi talents to attempt an iuntadon of some of the prece- 
ding specimens. It has been considered by most persona as m 
total ftilure^ particufairly in the small writiiig and ei^;in6-work; 
though Snr William is of a contrary opimon, and has publish- 
ed a pamphlet, witli the view of impressing this opinion oa the 
pu bl ic 



Abt. XXVI.— i^om^ Observation on the Instinct and Opera^ 
tions of BeeSf with a Description and Figure of a Glazed 
BecmUioe. In a Letter fiom the Eeverend Williax Dun« 
BAB, Minister of Applegarth^ to the Veiy Reverend Pbin* 

CIFAL BaIKP. 

«<A.6RB£AiLT to youT request, I send you the ftw diservationa 
I made last summer on the instinct and operations of my bees. 

I attach but little value to them, as they are all of minor mo- 
menty and shrink into nothing compared with the ast<»Ufihing 
discoveries of Huber. Umniportant, however^ as ihey are, com* 
panidvely speaidng, they add somefyng to the genml stock of 
our knowledge respecting thesc^ interesting^ insects; and they 
strengthen, in a certain degree^ the evidences adduced by Hu- 
ber of their wcmderful instuKt in more important operations. 
They were made by means of a hive containing only one comb, 
aud glazed on each bide ; tlie whole swarm^ therefore, half ou 
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mil «de cf the oonli» mm caqmol Id my nsir; mta wngle 

bee could escape my notice, nor could even Majesty itself be se- 
cure firom my observation. Tins uiucoiub-hive was set to work 
only last summer^ aod its ill4«ted inhabitants perished in the hi- 
Umm odd of ti» lal; of JaDiiai7<***diKSti which will aocoiiBt finr 
the obsmrations being confined to what passed during the warm 
season. I was m^ch disappointed at Uiis caUstrophe, as 1 an- 
ticipatod no mall amuMment ^am observing their operotions 
dufhi^ 9gsixag^ lii6 onm i nfnram tnt of the kyinig aettsanr**^ 
♦ period at which the queen lays the eggs of working bees,— -of 
drones, — and of young queens ; — the preparations lor sw itnn- 
ii^,— 4he iqppearance of the intexior of the hive at and afler that 
interesting eriBifl^«*4n sbott, the whole process ab oco till the fi- 
nal emigration of the superfluous population. To repair the 
mistbrlune, however, I introduced, on the ^th current, a swarm 
fix>m another hive into the umoomb; and this inonung, the 
XTth, I had the satisfiiction to see her majesty very boi^ 
the eggs of workers. As the hive contains plenty of honey and 
farina, stored up during last summer, I have no doubt tho 
faveeding will go on rapidly; and I diall perhiqps have the plea* 
sure of real]»ng all my former expectations^ and of transmitting 
to you, in the course of the season, observations more w ortiiy of 
your notice than those I send at present 

OimvaHgm Iw— When the bees were put into the unioomb* 
hive in Jtme last, th^ of course instantly b^an bulling comb. 
But the narrow limits of their new abode being only one inch 
and two-thirds between the giaoses, prevented any considerable 
number of them from woridiy at the top. A luge portioii of 
them, therefore, began a comb on the stick winch crosses the 
hive in the middle, see Plate VI. Fig. 6. and thus two combs 
wei'e gonig on at once, which eventually became one when the 
tqiper half reached down to the sticL It appealed, however, 
that there was still a want of room and of employment for these 
willing and industrious labourers ; for, to my surprise, a portion 
of them began a comb on the upper side of the cross stick, and, 
contrary to their natural mode of proceeding, zorou^hf upwards ; 
so that in four days or less, the u])})L r comb and this middle 
piece met, and the whole separate parts were joined, and be- 
came one square, see Fig. 7. 
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into a ceQ, and veiiiaini in that poridcai a aaaond «r Iwo^ to ai^ 

certain whether it be fit to receive the deposit She then with- 
draws her head,^ curves her body down wards, inserts hoc tail Wk 

tnmvliatf iQuiHl oalMfafll^ and, liAcv keying the egg, witlidnnvfr 

her body. 

S. Wheu the qu«seu iay& a cluster of eggs, to the number of 
tfairfy or Ibvtj, move or kn^ on one «da of the coadH inataad of 
laying in all the empty edla in die flame quaftar, Ipma it 

and goes to tlie otlier side, aiKl lays in the cells which are direct* 
ly opposite to those she has just supphed with eggs, and in none 
dse. In tfaiaoKder dieaeems tobe wiqildoMfllyeiu^ 

Jl^lJs^^J^ ^fc^^^ fltJI^S^^^^^kdllQIi ^W^lj^B^lJi^^EflP ^^^i^SIP^S H)^^ ^Ull ^^^^^^^ ^^^^^ ^^^^^^^^^ ^^JPl^^^^^^^^^^^' ^^SB^^t 

th^ she keeps her head inserted, previous to laying, longor than 
would be necessary merely to find whethei* Uie one she is iiw 
qpecting be eoipty- This mode of proeeeding is ^ ^ pflot 
•mth that wise arvangooMiit whicb fune ihtoiigh elk the optn^ 
tionBor diel>eefly and is another effect of that remarkable instinct 
by which they are guided. For as tliey cluster closely in those 
parts of the oomb wUob are iiUed with brood, in ovdar to hetch 
than, the heat wsU penetrate to die other sMm and floese perl 
of it would be waeled,. if the cdls on that side wwe altogethw' 
empty, or filled witli honey. But when both sides are filled 
with brood, and covered wiith live bees, tl^e heat is co^ifin^ to 
the ipot where it ianeoesiaijr, and ie turned to ^ ijooffpnt pi 
heldi^ the young, see Fig. 7. ABC le pne ntn ta thet pert of 

^ the comb which was filled w i tii brood, the resl of the s^quare be- 
ing all sealed honey » Qq ti^ i^pposite side, the brood-€omb 
was einetly of the same dMpe« insoBiHcfa» that on the nemmu 
eA inifeetica^ I could not disoeni one oeU wheee dieie was brood 
in the OIK', and honey in the ojiposite. 

4. The siiade round the brood-comb ABC in Fig» is d% 
flgncd to represent ceUe ilM vidi a nuntave of fetina and h«^ 
fa iioundungthe }iionn|^ and which I often saw camMl to then, 
by the older bees. Where the brood cells covered a consider 
nd)le surface, these store^elis were in three rows, as represented 
in the %ure ^ wher^ they were of kss extent, there were twp^ 
mwa; and, at the neok of the %uiey only oney^thus prsse^ 
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the extent of the bnMMkeiik. - " ' * • ' ' 

5. Wiien a bee arrives loaded witii farina, which is now 
knomi to oonstitute the pitacipal ingcediBiit in the food of die 
jatbg hetm while in ilie VH^ggateMe^iAb^eauBdM^^ iH 
may depCM^ bCffden^ and, lAimif >foimd 

fixes her two niiddle and two lilnd legs on the edp^e of it, and, 
curving her body, seizes the farina with licr ibre l^s, and 
makes' it drop into the oeli ; after ivlueii liw-iiiattatfy hunrie* 
Iftway to mew the libfNini wHe anodMh.bee innits heriwad 
into tlie cell and packs it properly, probably mixing, as may 
he judged i'rom the moist state in which it iqppears on her re- 
tifiiig, 4 little homjr with it . - 

' 6. It waSBfleemned by Hnbef^ thai w» k the {HMdiiee^cC 
the saccharine part of the honey, and that it exudes ftom the 
bodies of the bees, between the rings of their bellies, iu the £ismk 
cf teall thmsdales. In MiMmaliMoiibM 
Tftndt Oidyoiie, in die teryaet of mprndsig out thin ioidttof 

very pure wax from the rings of her belly. She retreated from 
my view beibre I could discern her aiter-proceedings. 
' T> I dbeer^ed the queen at one time hapd ptiatid to get quit 
cf hef egg/and not bebig able to ted a edl veadUy, ihe dnp* 
petl it on the edge of one, when half a dozen bees, like so many 
dogs after a bone, instantly ran to it and devoured it. 

8. In the honey months of July and August, when the wen* 
tter is tety Sn^ the bees fim conub inttnded fiar mntniiiiii g 
honey tJone, and different (rem that whidi is in the first instance 
destined for brood. The texture of this is much tliinner, the 
cells ocmaiderBhly larger and deeper ; and as the honey is then, 
in the hot seRSOii) of a inrw and more Auad quali^t osOb 
are wisely made with a nnidi greater dip or intBnrtian dian the 
ordinary ones, that there may be less risk of liquid running 
over b^(»re it is sealed. 

' 9. It has been often saidi that the qiietn is attmded in het 

progress ihrough (he hive by a number of her subjects, femed 
in a circle round her, and these have, of course, been called the 
guards cT royalty. The truth is, her majesty has no attrndaafj 
striedy spedking, but wherever she moves, the^becs she mesia 
widi in her progress instandy tiear the way ibr bov ^ 



turning their lieads towards her, fawn upon her, if I may use 
the expresdon, kviah their caresses upoft her, touojUing her soil- 

lytrtth fMt mtMimd iMt^MpfemtMhmg^ rise to 

passed a circle of lier admiring subjects, thcv instantly resume 
-their labours, and die passes on, receiving from every cluster iu 
her way the hmnoge dueto a modiir and quMi. ' 

Siidi ^ the &v obBervflions I made durii^ the fint aeoMii 
.my hife waa.ot wmHu You have the mnvj^ fiustt oa they were 

noticed at tlie time, %vithout any embellishment ; for if they add 
little of importance tq ^haL is already known of the nature and 
Mnt8<'f^«b«%thqrOTeiioCbiiigtUithe€ol^^ If 
you think them worth leiiduoig to the Edinbrnrgh FkUofopkieat 
Journal, you are at perfect liberty to do so ; and I hope one 
^gpod effect of their publication will be, to induce others also to 
contiibul;^ t|ipr mite of iiifo>;matiao, I am myself an enthusiast 
in the caute; nobocly can study them dosely without becomii^ 
80. Beaucoup de gens,^ says a good old clerical be&^naster 
of Switzerland, aiment les abeilles ; je n'ai vu personne qui 
lea Aunat mediocnemfint ; on se passiovme pour elles."" Fortu- 
natelyi I have a reverend brother 

endivrieon eqfuak mbei and whose experieiioe is inodi greater. 

I alhtde to the gentleman whose humane method of saving tlie 
lives of these fm^ging insects has been made honourable men- 
tion of m a recent Number of that Journal If he^ and such as 
he, could be prevaOed on to communicate the result of thor ex* 

perience to the public, the natural hi-^tory of the beu ^\ ()uld be 
bettec undecstoodt 9»d its cultiviUiun mmk luure proiitabie. 

Afflegakth Manse, ) 
Mm^ £7. imk i 

Ftqphm&Him of Figures 3, 4, 5, ofPbie VL 

Kg. is the external appeanmce of the hive, mounted on its 
stool, and having the shutters closed on the glass; front 

view. 

Fig. 4. is a profile of the same, siiewing the edges of the three 
frames of vdiich the hive is composed, joined on the 



am fffb fay Jiiiii^pei^.cB the odMr by hooluiaiidtjfiif 
iIm mbIto om Ui ff ^ifflpti^ and tht cutair mm 

the glass, which is placed one-thlrd of an inch from tlie 
inner edge of the frame, to aiibrd a passage for the bees 
faotvwi conb aad tbe §law ««m lPi»%trtiii^ 
botnii tft t«o «nlnnioe% cithar «C wkirii may be 

opened at pleasure, 
Fig. 5. is the stool, fixed upon a square block a, and inade to 
turn upon a pivot A, wlndi is driven into the ground* 
Thecntrmm^ mcnt, cMkeadiadB^iothl tfa^^ 
ness of the stool, sloping upwards to tile Hoor. Wlim 
the observer has viewed the hvvs on one side, and wishes 
to flee the otber ako^ instead of sitting in f ront where 
diey aiie Inisy ia coDHiig <iiit and going 
pomg fahiMKlf to tbcir ^^tngB^ her has oaly to ifatit dte 
f ront entranc4i, wheel round tlie hive on its pivot, and 
open the other entrance, d d are*two iron rods fixed on 
the fltodi, and whidi auppqrt the hiwby twp staplea 
in Uie centre frame. 



JUtT, 'K'KVll. ^Historical Accou7U q/' Discoveries respectifig" 
^ JDmdtk R^fraOhn mkl F<dat^^ ConlOMied 
fran VflL ii. p. 171. 

PxmioD IL QmUdfHnff m Aceoimt qf Hug/geni Theorjf 

of Double Refraction * 

Having succeeded in explaining, in a very satisiactoiy 
manner, the refiaetkmof ordinary Hampamit bodSa% fay aaeana 
of tfbmal cmanatknaof lights Hnypm waanatniaUy led to 

suppose, that as Iceland spar bad two different refractions, it 
must aliyo have two different emanations of waves of light, one 
of which aught be pcopifgated in a sphineal Ibtia in Uie ethe- 
leal matter spread thxoiigh the crystal He Goocetra that this 
ethereal matter exists in greater quantity than the solid particles, 
and is alone capable of producing transparency. From these sphe- 
rical undulationsy which are propagated mor^ ilowlj^ within the 
ciyetal than without itt proceed the ^henoama of the ordinary 
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riBfractioti. The other set oi" undulations, to which the irregulaf 
refraction is owing^ he aonceivc^ to be elliptical, or rather sphe* 
radaiy and to he propfl^ted mdiffiercntly both thrai^h the ethe* 
fell nuitter, and thraugfa the sofid pai'lieliMi. If uygem umndcn 
that the regular arrangement of the |>articles may contribute to 
the formation of the spheroidal waveB^ aa nothing more is re* 
qmred for Una than diat the hghi be prap^gatod imk quickly 
in one Areedon than another; and he was c a ii ¥in e ed that aoch 

an arrangement actually exists in Iceland spar 

In proceeding to explain his theory, Huygens supposes AB, 
1. Plate I. (lower part of the plite^) to be the suffaoa 
of ledand spar, exposed to a beam of Kght ; and aa a per* 
pendicukr ia\ incident upon this surface from a distant lu- 
minary, is, by the theory of undulation, no more than the 
haddence of a parcel of waves parallel to AB, he coondera 
'die Kne BC, parallel and equal to AB^ to he a porten of the 
wave of light, of which the points R, PI, A, C, meet AB at 
A, K, At, B. Instead of hemispherical waves, as in ordi- 
nary refractioi»y he suppoeea the warn to be now heminibe> 
toMsy wfaoae major ienii-axea are oblique to the pbne AB. 
Hence SVT will represent an individual wave coming from the 
point A, after RC has furived at AB. Now, as all the other 
points kf B, will propegate waves similar to SVT» in the- 
same spacc^of lime that the point A did, the oommon tangent 
NQ of all diese semi-ellipses wQl be the propagation of (he wave 
RC in the transparent body, according to the above tlieory. 

But the tangent .NQ, which is equal and parallel to AB, is 
not directly opposite to AB^ but c o mp f rf iended between AN 
and BQ, conjugate dkmeters to those which are in the Bne AB* 

■•*In this wav," says Iluygens, I have been able to conceive 
what appeared very diti^cuit, how a {)er])eudicular ray could suf- 
ftr rdHifdoa in a tnnpafent body,'' the waire B€» iastsad of 
going stnught on when it entered the suiftoa AC, wtendiiig it- 
self between the parallels AB and NQ. 

• Huygens considered the existence of two different emanations as rendered 
more probable by the phenomena of rock-cry gtal, which he found to possess doubly 
refraction ; but he has maintained, thoU both <Ae r^raciwn» are of the tttual kind, 
and explicable by two spherical undulations, one of which is propagated a UttU 
f^iower than Che other. Henoe it foUom, flitl fa* ngttM Ui tiNoqr m iffH* 



In order to cletei aiiiie the form and situation of the spheroids 
ki Xcckiui cryst^i^ Uuygen^ oousidered, Uiat ail the six laces 
prtriucri die iotne refeMCiuD, wtudi wm equallj x^ted to the 
princiiMd mttkm- thmm in Fig. IL by dotted lines dcawn fmn 

C. Hence he conchided, that the spheroid which liad the same 
rdauon to these tiirce sections, must have its axis comcident 
irith Iheexil of the eolkl C, end ijieceffve tjbet d»e short 
Aa^asui of die ilimnb defcenmned the podtkm of the-axee of ell 

the spheroidid Ava\cs ]^roj)agate(.i iroiii any jioiut, taken either 
within or at tlie suriioec of the crystalt since all the spheroida 
ought to be mmler^' end have their axes penlleL 
t InlhesectipiiGCF, the ei^kCit KWS'^eodtheflBgfeF 
70*" 57' ; and if we conceive a spheroidal wave round the centre 
C) its axis will be in tlie same plane. Let CS, Fig. 3. be the 
frnlf of this axis, then the angle GCS will be found to be 45' W.. 
IftdetenmmgtlielbTO^^ orlhe istio of the ee. 

mi-dkuneters CS, CP, which are perpendicular to eadu other, 
Hujgens considers, tliat the point M, where FH, parallel to , 
C6, touches the ellipse, ismet be so situated that CM makes an 
' en^ef 9* W with the i^erpendicukr CL» being the devifltioB. 
ed the extraordioary raj. Hence we shall have, 

'CM = 100000 
. CP = 105032 
CS» 98410 
CG= «8779 

and the ratio of CP to CS that of 9 to 8 ; the splieroid is there- 
ibie produocd faj the rtnbuaiaa of en ellipie nound its iessnr die* 
fnetep* 

In order to detenmne tfie Kfteedcm of oblique xajs, Htiy* 
gens saw that they depended on the prop)rtion belwoeu tlie ve- 
lodty of the h^t wilhoiii and withia the crystal ; and he eup* 
posesdik proportiaii to be such* tbel viiib the light in the eiy- 
etel desoribcs the spheroid ^K3P Fig. 4., it describes without it 
a sphere whose senHdiameter is equal to the line N, whic li wiil 
be afterwards det€9*mined* Now iif fiC is a ray incident at the 
«iifhoeCK,.dawC^pfiIwildM MG^miditmkOAnm 
OlC equal to N, imd at right angles* to CO. HAvfaif^tiwn 
dra^vii KI touching the ellipse GSP, the line IC will be the re- 
ix^t^ ray jrequired* For the x^action of RC is nothing else 



llm dK progvetiirf' Ik point C c£ the €11^^ 

the crystal ; but the points HH uf this wave, during the 
liise that Q comes to will aniVe at the sur&ce CK by \h» 
fiaOi-Ji «^.&c* Mdl wiH ulsD .-faftre |iMliic«d in the crjfstal pafti« 
cvter hinniphmdil'mret fiiteidie€«iiliet4i^a^te.«iiiy^ 

(situated with the henispheroid GSP^,- and whose great and 
sn^all diameters will have the same ratio to tiie lines x v (whick 
BUe ^cxiirniMailtons of H x to KB parallel to €0^) as the diame» 
tm cf the iphdwMi 6SF iMm.to the fins CB or N. The 
common tangent, therefore^ of all the spheroids, which are here 
represented by ellipses, will be the line IK, which wHl be the 
propagation, of the wa:(re CO ; and. the point 1 that of C. 

Li order to find Ike poiiit of eoatect I, we muit find a third 
proportiona] CD to the Hoes CK, CG, and having drawn 'DI 
parallel to CM, the dianieter conjugate to CG, and previously 
determined, we have ooiy tu draw which will touch the el* 
fipee at \» 

In like manner we limf find the rcftaeted nqr C4 of any 

other ray r C, incident on the opjxisite side, by drawing C /) 
perpeadifiiilBr to and fbUowing theiestot* the proGediii|^ 
cottftmctKaL 

ISmoeweaee^tfaatif CrandCR araincidentetaqiialan^eQy 

w« shall have C<f=CD, ainoe Ch-^iCK and C^=CG- 
Consequently I i will be bisected in E by CM, to which DI, 
Uit ase panttel). and heoame CM ia die omytiijate Aametcr to 
CG^, it foHon, thai ii wiH he paraUd to gOt. If wa then 

prolong the refracted rays CI, C », till they meet the tan^D^t 
ML in X^and ^ the distances MT, M^ will also be equal. 
Heaee we lee the TOMin of die ftenomwin mentiwaiBd hi voL IL 
p. 160. kitpan^ra]^ 

Huy^ens next found, by measuring tlie irregular refraction, 
that Uie ratio of N to CG^ was that of 156962 to 08779, or of 
S to 6«V» aadihafimeda to eK{dan an fhndged' method of 
fading Ae ifregider i ^ e ft netS on/ 

Let ^G, Fig. 5. be the surface of the crystal, GP^ tfie eU 
lipse, and CM the refraction of the perpendicular ray FCi 
wUrii deviates 6° 40'^ and let JEtC be any other cav iiiioeei». 
ficaedon b re(g[uired. - 



From the centre C, and with the semidiameter CG, descrilM? 
the cmamfereoee g RG, cutting the ray RC in R, and kt fail 
EV parpfiadkiilsr to €G« TiMii,aiiM€Dttlmoiirafrmthe 
analogy, N:CG::f CVe CD; draw DI paraDdi to CM, cutting 
the ellipse ^MG in I, and joining C and I, CI will be the re- 
fracted liequired. For let CO be perpendicular to CR, and 
OK dwwn equal toN, aodpt^ptnilknilar to CO; then if UL 
touDhes die cffipae in I, CI must be die tefraodon ef B€« 
Knee RCO is a right angle, the right angled triangles RCV, 
KCO are similar. Henoe CK : £0 = BC : C V ; but £.0 ^ N, 
and&CsCG; . 

Wlvnioe CK : N s:CG:CV; Imt by anatruedeii 
N : CG ^ CV : CD ; tlierefore 
CK:CG=CG:CD; 
And because DI b parallel to CM, die diameter aMgugate to 
CG« it fiiUows that KI toudiee tbe dlipie in L 

It appears, therefore, that as there is in ordinary refractions, 
a CQQStmit ratio between the Sines of. incidence and refraction, so 
IP the present caae there is such a piopq rtio ii between C V and CD 
cr IE, that is bctvieen the Sine of the angle of inchlem»i 
and die line intercepted between the refracted ray and the dia- 
meter CM ; for the ratio of CV to CD is always the same as 
(bati^I^ to the semidiameter CG. 

liiMBfianDg the n^guhr and inp^;uhv eefiaetion, Hujgens 
cbeenree, tint if APBS Fig. & it die tpherad by Whidi die bgbt 
propagates itself in the crystal in a certain space of time, and pru^ 
duces the irr^uiar reiraction, then the inscribed sphere fi VST 
^ the FPiIWSetiQii in the seme ipmo^ 
serves Ibr the reguler leftaodon. For, ainee N ie the radius of 
a spherical wave of hght in the air, while in the crystal it is pro- 
pagated by the sphered ABPS, the ratio of N to CS is that <rf 
l^mSSL to But die tetio of die rdBraction is 

dlflt of If to tl|at isy N beiqg the radiusof a sphencal wave of 
light in air, its propagation in the crystal lunns in the same time 
a sphere whose radium is to N as 3 to 5. But ld(>£)62 is to 
^10 as 51.8 mkm» 

Tbou^ tb^ ere two diiBerent propagations of li|^t witUn 
die crystal, yet it is only in the direction of the perpendiculars 
the axis BS of the spheroid, that one of these propagatiqos is 
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Account of Hujgens' Theori^ ofDoMc Rijradnm. 1^ 

noM Ta{Hd than the otker^ for they hatve the iame vebehy hi 

another direction, namely, in that of lines parallel to the same 
axis BS, which is also the cf the obtuse angle oi tiie cry- 
stal 

The tatioa of tlie TefractioiM bang sudi as have now . 

been determined, it follows that 'a ray of light RC, Fig. 7. in- 
ddeot at an an^ of Td"" SO' witli CG, should have its refrao 
tba €1 in the same straight line with RC, or should paai 
Anwigh \lie crystal- without v^Aacdod. For aiiioe CGssCR 

98779; CM -100000, and rvCV=:7S* 20% CV wiU be 
But because CI is the reiVaction of RC, CV : CDrs 
150901 : 99779 = N : CG» and CD=:£i782a And smce 
C6*=::CM'=rGDxD^:DP we have m^CSL^yW». 
But as CE : EI = CM : MT ; MT 18127, which being 
add^d to ML = 11609 (the sine of LCM =6°— 40') we have 
LT = ^9S6, whichi8toLCr=993«4as CVisto VR, diatis 
as 99908, the cotangent of RCV, is to the radius. Whence it 
appears that RCIT is a straight Une. 

Huygeno goes on to shew, that the ray CI emerging at the 
Ofqpoflite surface of the erjrstal, ought to pass striugfat on with* 
out reCinicdony by demonstrating in general, that the reriproca* 
tbn of refractions takes place in this crystal as well as with 
transparent bodies ; that is, if a ray liC, Fig. 8., incident on 
the surface of the crystal CG, is refracted in CI, the ray CI 
emeiging at the oppoate and parallel surface IB of the erystalj^ 
will have its refraction I A parallel to the ray RC. 

t/et CO, perpendicular to CR, represent, as formerly, a [)or- 
tion of a wave, whose continuation in the crystal is IK, so that 
the point C is continued by CI during the tone that O arrives 
tn K. If we now take a second space of time equal to the first, 
the point K of the wave IK will, in this second i^ortion of time, 
have moved through the nght line KB, equal and parallel to 
CI, because every pcnnt pf the tmve CO, in arriving at the sur- 
^we GK, ought to contfanue hi the crystal the same as the 
point C, and in the same time it will propagate from the point I 
in the air, a spherical wave having a semidiameter lA = K0| 
since KO is described in the same time. If we consider any 
iither P<nnt A (vf the wave it wUl advance bjr A paralld 
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IM Mohs' system of CryttdOographf 

to CI» and n»ch the auifiwe IB, while the pcam K dciciihet 
KI=A«t, and during the time tlMt K has eompletad the ra> 

mainder Z B, there will have been propagated Irom the point wi, 
a spherical wave, whose semidiameter mn will have the same 
latio to /B as lA: KB. The mves «»» and lA mil tharo* 
fore have the same tangent AB, and the same is true of all the 
other spherical waves that are propagated out of the crystal by 
the impulsion of all the points of the wave IK against the sur* 
fine df the ether I& The tangent B A wUl tl^ieibre be tho 
continual of the TO?e IK out of the crystal, ytAm the 
|K)int K has come to B, and consequently lA, which is the 
perpendkular to BA, will be the refractiim of the ray CI in 
gAag out of the crystal. But lA ia paraUal to BC nnoe 
IB c= CK» andlAsKOandAandO right anglesi 



Abt. XXVIII.^Ocitf«i^ if Profeanr Mohs's Nm S^fstem 
Cr^stdBo^raph^ and Minerakggf 

1. Simple and Compound Forms, — Some crystalline forms 
consist of faces entirely equal and nmilar ; others are bounded 
by faces which are not all equal and dmilar: the fdrmer are called 
simple^ the latter compound forms, or comhinaiiom, 

2. Re^dartty of the Combinations.'— l^vQvy combination is 
composed of simple forms, and the junction that takes place , 
amoi^ those ample fioms^ b the .moil regulaar whi«A their na- 
ture admits. 

3. Symmetry and General Problem qf CryitiaUograpliy,'^ 
^he regularity of junction among the simple forms of which 
MiqNiund £>nns are composed, is called the symmetry of those 
tfombinatioiis. CryataMography Jnmuhes ilie mathematiaid bcb' 
sis on which this symmetry isjounded, 

.4. Edges {f Combmatiom^'£\iQ edges formed by die meet^ 
ing of the faces of two different nmple fonns, ace named edges 
qf*comMnaium. Of tins species are the edges between P and 

Fig. 4. Plate VIII. 

* Commttnicated by a Pnptt of Profcawg Mohi.^a. 
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and Minerakgy, ys$ 

5. Explanation hy example. Problem of CrysiaUogmphij 
Jot a foariicuiaar (mCn—L&l Ing. 1. Pi. VIII. represeatacryfiUl* 

lisatioD <^ cakaureous apar. The fmin is a aonipouxid one^ and 
all the faces of the same descriptbii belong to the same tnmpile 
Ibnu contained in it. The junction of those simple forms is 
symmetrical, because it poaaes^s the h^hest degree r«gul«^ 
ty which thar natiue and position can admit* The sfmmataef 
in this case is expressed by the pamlleliflin of the^sevend edges 
of combination: aiid the geuerai piublcni of crystal^ li^iaphy is 
here traosfonDed into the special one, qfjinduig^ ilie droMa* 
sianoti undtr uihkh Ute edgf$ iffcombinaium Main iMr faralr 

6. Preparation for the solution. Developement qftlie conU' 
^i^ioBj.— *If in any cumbiuaLioa the homologous iaces (the 
faces agreong in figure and pontian,) aie eolaiged till all the 
rest having disappeared, they alone bound the whole solid on 
every side, the simple forms which the combination included, 
will successively appear. By this operation, Irom tlie faces 
P>^«»»^of fig. L^weditain fire rhomboids^ (Fig. a jlL ^ 
6. PL VIII.) ; and from the fdanes <r, a; ihrea scdlem^ mvu 
sided pi^ruinids, — pyramids consisting of scalene triangles, (as 
Fig. m PI. VIII.) 

7. FoiUkm Ihe Mkombmda in ihe CmtOkkaUm^Tim 
thomboids have a particular arrangement in the combination^ 
vie\\ ed in the distribution presented by this example, the edges 
oi any rhomboid, and the obhquc diagotiais drawn upon the 
faces of the one winch ibiknrs it, lie in the same Tertical plane» 
Such combinations as do not indude an uneven number of 
rhomboids, are arranged, so that the edges of one rhomlx)id 
lie iu the same vertical pl^ne with the edges of the next, and 
the diagonals of the one with the diagonals of the next In 
Fig. 2, 8^ 5. 1^ & PL yilL, taken in the order assigDed to 
them, (6.) this arrangement is observable. 

8. Cominnaiim of' two rJiombotds. — If the faces of any ttoo 
rhomboids, which stand ConUguous in the above mentioned 
crder^^and P« for instance^ or P and^ osfmA or nsand 
h of Fig. 1. PL VIII., are amultaneously enlarged, till all the 
other faces disappear, and the faces of this pah include the whole 
solid ; a form results, which is a cmikimtKm iko%c rJwmUndSf 



•fld the edges of comlniiatioa miide hj its fines with each other 
m-e panM^ as in Fig. 4. PL VIIL 

9. SMemeHi of the ^fbregolng problem^ Jbr a combmaHtm 
of two rhomboids. — 'J his parallelism evidently arises from the 
dimeii«c»)s of the rhomboids^ in other woids, from the magoi. 
tude of their ang^ because it-disapp^ifs whenever the di- 
maukm of the one or the odier are changed. The ^regoing 
problem, (4 5.) therefore requires, to find the ratio of tlw ii- 
^menaions by which the edges of combination are rendered parallel, 

l<k SMUm^ Ufrighi p(mikm,^Pkce a rhomboid m 
audi ft pontion, that the straight fine pas^ng throu^ two oar* 
ners (solid angles,) formed by equal piiine an<^U's, may be ver- 
tical. Those corners are named the summits^ that line the aais. 
In this positkm the ihomboid stands vpri^* Hhomboidsi 
Aerefare, stand upright, when their axes are perpendicular* 

11. Horizontal projection. — From those solid angles of a 
rhomboid, which are not summits, let fall perpendiculars upon ^ 
a borisontai plane, and connect the points whm diey meet die 
plane by straight lines. The figure which lesolts will be a 
regular liexagon ; it ib called the horizuiiUd jprqfectioti of the 
rhomboid. 

12. Daivaiion tjf a more obfuie rkombM.-^'Bmg a rhom* 
bold into the upright posxtiim ; and through those edges which 

meet in the extremity of the axis, stretch planes equally inclined 
to the faces of tlie rhomboid. Extend tliese planes till they ^ 
intersect eadi other: the solid bounded by them.will in its turn 
be a rhomboid, Figs, ft & 9. PI YIII., Pig. the original^ ' 
Pig. 3. the derived with the original. 

IS. Tlie horizontal projection qf this Jour times thctt of the 
precttUng^^^he axis of this new liiomboid b equal to that of 
the preceding, (Pig. 8. VL VIII.) The hori»mtai projection 
is equal in area Xofour times^ in periphery to iwicey the horiaon- 
tal projection of the latter. 

14. Together, they produce parailel edgei tfoombina^ori.^ 
This new rhomboid has a pofikion diftrent fiom that of the 
first (7). The edges of the former have a similar situation with 
the obhque diagonal of the latter ; that is to say, they lie in 
the same vertical plane with those diagonals. If sections are 
drawn parallel to the faces of the new rfaombcMd, and lying 



Digitized by Google 



' mi Mkiemlogff, 157 

Mmr die ax» or jnddfe pent; tfam atetifliiBwiU iraMte 
Ae edgKM of tlift origiiMl ihonlnSd: ISNMiiviMili^ «iiiedi» 

f orm of a combination of two rhomboids, Juwm^ the cd^xs of coii\^ 
h'matkm par allele and cons^q^oUy fxhibitu^g the same relation 
ID 1^ diawBimMdm twopraekliag thomboidi (l)»Meor4> 
ia^ to the «dir m vIMk llMy im 

15. Edprejfmon of tJw ptxyportion hetrvem the two r/iomboidsj 
fwmu of their axes.'^'Xo give the foregaing proporticMis % 

mM eopygBieafc tmmwiani w||iiee tbe horiioiital piv^ectkM 
«if die rhomboids, or die dte of dm prcjeclioiit^to be equal» 
the axis of the new rhombmd (IS) will then become equal to 
Aejf the axis of the original rhomboid. It folio ws^ thi^ if iz&o 

projections being' eqtial This is merely the proportioii between 
the two rhomboids, expressed by their axes, on the suppo^tioa 
of eqfMl kariMnCel pnjeelkM The mbtoht^ J k muBkm ct the 
riMiiuboids intiit- be eudfi, dHt fai idk togediar may be cap||4e 

of contributing to })ound the solid. 

16. Thai propoi'tUm umversa L*^ O n eaech of tbe riio8>» 
boids farmed fay d» kmgAog jmm (lii), the iuae pnecK 
may Agnn be vepeeted* A new riionboMl in ile tmni will retull, 

whose axis, if the horizontal projections are equal, l)eing half 
the axis of the rhomboid immediately preceding^ will conse- 
qaendy be fitted to produce pfORtlkle^n of wnb^^ with it. 

17. Intfonkm cf ^prvee$$^Thid piooeai (19.) mii^ be hat* 
Terted. Draw the diagonals ; through every two oblique and 
one horizontal diagonal, extend cutting planes, and deduct tho 
portions which lie without them. The remaii)der> the part in- 
doeed withiii die cutdng planes, wiU Kkewiw be a ibdmboKL . 

18. Proportions of tht new rhomboid, — The axes of both 
these rhomboids are equal. The horizontal projection of the 
new rhomboid is the fourth part of the horizontal prc^tkm bo. 
longbig to tfce original ihomboid; the ddee of the former aire 
equal to half diose of die latter : and consequently, when the 
horizontal projections are considered equal, the axis of the se- 
condary will be double that of the original rhomboid. 

1ft ThU proper^ «# HkewUe wAveraaL^Vkat^ piocei» 
iraj be cimtiinied mdefimlely (16); and of all the rhomboid? 
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1^ Moh&'s tS^sUm^ Ci:jf^alk^apli^ 

tliat result from it, any two following In immediate succession 
will always exhibit such mutual proportions, as to produce pa* 

boids which are produced by a given operation (that of - Id, 17, 
t>r both;) are consequently subject to the general law, thai^ 

fore, follow each other in a geometrical progression, and the 
rhomboids constitute a Series* which may be developed out of 
any given ntember, and expanded indefinitely on bodi sides. ' 
%\. Om^gmmkm qfikt Mrte.— Xefc tke fimdbwfttel ritam- 
• hoA be deagnated by r ; the nsKt snve aeute one, obtained 
from the second process (17), by r -|- 1, so that this expression 
may pmnt out tha rhomboid^s place, or its distaaee fmH r ; the 
next mDve 

by 1, M that \ff thia meam the di a tai i e e or the po«^, 

with regard to r, may in like inaiiuer be expressed; and the rest 
in a similar mode ; tlien ii' the axia of r ia put = 1, the first of 
thatfovefottowiiig lioaairiB itftwnt the aaewa of rtM»ibaidt» 
At aecaad tbeur axi% Md tba tluid duMe of f by 

they are expressed. . .. 

2-3. 2-1. 2-*. 2^ 2'. 

Jtffiti^^.— These prdgreonoiis may be prolonged (m both 

sides 2fe far as we please (IG. 19.) The horizontal projections 
b^ing e^ual, the axes by this means perpetually augment on the 
one hand^ and peipetually diminish on die other. If they be- 
come mfinitely small, the rhomboids ate converted into rtgvlbit 
sLisided prhnUy the one of which has an axis infinitely great, 
the other an axis inliniteiy small. These prisms are named the 
Umiis to the series of rh&mboids ; their desigDation is r +, oo : 
and hence within its limits the series ia 

r — 00 ----- r — l.r. r4-l..,.--r4.« . * 
Baseof dMMgular Bbomboid Unlimited fe> 
flbc<4ided prim« vbose axia gukrant^^Med 

= 1 . prism. ^ 
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23. Th€ llmUs by themselves not in nature. — Fonns of ii^mte 
dxmensioDa are not exhibited by nature. The limiU appear^ 
Iherefofci oDly-ia oaoWtiitiWHi Tiie compkte regular six-iid- 
pnsm, at displayed in nutme^ is a cafMati6m of both fimiW 
^ig forms. • ' • • ' • ' • 

. 24. Cm/irnmthn bi^ ea^periment.'-^'Saiure conliniis ilie law 
of thia jhomboidal aama withm its^limUa ia ail minerals that as- 
niine fluch fiDtma* Imeabvwimpiirtof vUcb aU tb^ 
PI. VIII. are varieties, let P Fig. ». be represented by r ; that ia 
to say, by tlie rhomboid wluch coiistkutes* the basis of derivation, 
land whooe rajda haa^been put =:: 1 ; then is ^s=r — 1> Fig. 3. ; 
/=^r+l»F«.5.;«is5r^i^F%.& AU theaaxlioniboidahave 
pretty exactly the dimensions which they would kaTeif caleidatad 
according to the i'oregomg projx>rtions from the rhomboid P, es- 
timated s= lO^"* If, in place of that- number, we employ 
106^ d', die reaub of mmcroya mcamraBaanta imdtutad ftr tUi 
pwpose, the difnenffli^^ of the derived rhombcnds calculated upon 
this sup}x>silioa agree «till more exactly with nature, c (Fig. 7.) 
PL VHI.) is = r -f- 00 ia (wnnbinaUoD with o cs r ^ ao. A p^mn, 
mtormlHM^latP b^sr;- tbenian&xr— 1; oss.r+1; r(af 
•the figure) at r-f 9; l-aad ?srr-f oo, and lrr=r— oo* In 
ckabasie, k t Pbe=:r; then is w =r — 1; r (of tlie figure) 
^r-"")f In dioptctse^ P does not appear aa a crystal, but 
mefdfy 9b a deaTage ianou If P ia mada sr ; then - ia r (of 
the figure) =:r+ 1 : a in thia apeciea ia not r+ od, aa what 
follows (29.) will shew. In red silver^ let Pbe = r; then 
is ;s=r— 1» s = r—%; g or t — r-f 1; k and o^r-^ qd and, 
r— cd: n ia not r-)- q», (89*)> but of the wne natuieirith a in 
dioptase. In vron-gUmcCy let P bessr; then ia trsr— f» 
(r— 1 and r-f- 1 exist ia nature, but are not noticed by Haiiy), 
Lastly, in ^tdplkoU of irouy let P bos:r i then is r (of the ii- 
gm) ^r^l; osir+li and«i-=r— od» Bavdea these ex» 
amples, nature afibrda many other pioaft in fimnir of thia se- 
ries; ihey arc not contained in the iiguresof the U 'raUc; hence 
b^r+S belongs to our Fig. 1. Plate VIII * 

* AU tlM flgant la tliB t«it not wttmed t» in nat PlaM VIIK «• to bt ftmad 
la H«it/i mmtHogf* 

9 
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25. Principal and (Kcompanymg series, — In diiTerent minerals, 
particularly in calcareouB-spar, several rhomboids appear, iriiidh 
are iMit hiduded hi the prece di ng iRrieSy (Ml SS.) They stOI, 
however, foHowthe same crt^neral We obtain them by 

multiplying the axis of any term in that series by |, }, J. From 
this process, three series of rhomboids arise ; of which that haviiig 
'{ ibr its eo-eAdent is named the,)!nf» that having f the second, 
and that having? J the third accompanying series^ in relation to 
the original, which is called the principal serks. The terms of 
the accompanying series are capable of being ibund by a de- 
duction simihn* to that used in tfie prindpal series; but the nar* 
rowncRs of our Thnits will not allow us to exemplify this method. 
One instance of a single term in an accompanying series is s^ 
Fig. 6. Pbte xxiii. HaUy. 

M. Isascdes suMided pyramids.'-^wppoK ¥1 VIII. 

to represent a crystalline form proceeding from iron -glance. If 
the faces P are enlarged till tliey comprehend the entire solid, 
the 6gure will be changed into a rhomboid. If the faces n sate 
enhrged till they likewise completely include the whole scdid, we 
obtain an iwscetes six-sided pyramid. Fig. 9. PI. VITT. 

27. Proportions to the rhomboid. — The faces of the pyramid 
i^mting irith those of the rhomboid, produce paraBel edges ct 
oomUnation. The particular relation of die pynuoaid to the 
rhomboid, upon which this parallelism depends, is, that the ho- 
rizontal projections being equal, the axis of the pyramid is to tliat 
of the rhomboid as | to 1. 

88. SerUi of isaseeks sw^sided pyramids^^VnitioeTer the 
axes of two such fbrms are found in the'requiate proportions, 
tliose forms are always capable of producing parallel edp^^es of 
combination : their absolute dimensions may be what they will, 
provided only they are both fitted to take a sh|ire in filing up 
the solid. Of an isoscieles siMided pyramid, whidi produces 
parallel edges of combination with a rhomboid in the manner 
just explained (26.), we say that it depends upon that rhomboid. 
Hence, upon any given ihomboid, ther^ always depends an iso- 
sceles nx-aded pyramid; and upon any principal series of ihoin- 
boids, a series of stick p?/ramid^, proceeding ftccording to the 
law of the rhomboids, (20.-— S8.) Any isosceles six-sided py- 

1 
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ramids dependent on the accompanying series, (^O* ^ ^ 
unknown. 

da J%tw LmitB.^'^ rhombmdaof infinitdy gmt or infi- 
nkelj Moull aaM% llnre dapendy in like 11^^ 

pyramids of infinitely great or infinitely small axes. They aibo 
are regular six-sided priBms, distinguished from the preceding 
by their cUffemt position in combinations^ These prigma oon- 
alitate, maemmt^ the Hmita of the noMhi nMidad pyMudu^ 
80. Di^rhomboid. — Bisect those edges of the. rhomboid whkb 
do not meet the axis. Connect the points ut bisection and the 
summits of the rhomboid by stnaght lines, and through theter 
finesy extend cutting plane* which autytake away ftom tberfaoya* 
boid segments, soeh at/Ar I, Fig. 10; P). VII 1. The raniiiidar 
will be an isosceles six^sidtd pyramid, represented in Fig. 9. 
PL VIII. This pyramid must not be ooBioanded with the pre- 
ceding (^), liecauae it baa noitbeaam pvoportioM to the ifac^ 
boid fnm wlndi it ongiaafear If we swpfwiae that a riaaabnidy 
as Fig. 10. combini's with itself in a jxjsition clillerent by 60°^ the 
pyramid will in hke manner originate from Lhia unions The 

but aa it aiai^stB b ail leapeota the laaie lelatioiia aa Ae M 

rhomboid, it will henceforth Ik- named a di-rlwvLhoid, 

31^ Jiiaample^^^lnealcareom-ffparf i (Jbig* 11* PLVIII.) is air 
iiHtiffBlff Koflided pv i a aii d* If tlieae urvaaiida ate daaianated 
geaetally by pffh u>d henoe diat oae which dapaada ufoa 
F = r, by jo; u|)<)n r + 1, by + I, and so on; then is 5 — ji; 4* 2j 
in other word% it d^nds upon the rhomboid r + which ia 
marked by m. In ifoiUi, let # be a di-ffaomboid ^Jsfir;; 
thenis jr'±:/>; ^sip^l. In qmarix, letthe'ssr; tlimiaP 
and z =p 1 ; m =p 4-1. In corundum^ ( Tableau Comjja- 
raitf% let F be = V ; then is r (of the figure) =:jp^ hzz:p^\. 
la ewierald, let«be=r; then arr/?, and !• la rad 
jifawTyJel P besr; tbeaia Ms=j9,«ad r (of the figure ssji-fl* 
In mdpk4deiifircm^ letFbe = r; then is XT=p. Examples of a 
six-sided prism fonning the limits of the pyramid are to be seen 
in u of the caicareousspar^ m of the aptMe, r of the qumti^ a 
ef theooraadMia^ xof the t fm^ptacr, a of the tvd aifci^^ 
4 of the mtipkate of iron. 

S2. iScakne six-^lded pyramids^^ljii any rhomboid, l^e pl^i^^ 
vol.. III. vb. 5. JinbY \%StXk 
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in an. upright j^osition. Produce the axis, to any distance, 
equally on both aides of the summita. From liie comers of the 
Amabmdf dmr itni^t fines to tbe extnmilaea of the pcodaoed 
aadS) thioiigli every ooiitigUQtis pair of time Giio^ and the in* 
termediaie edge oi the rhoinlx:iid, let planes be extended, the 
solid which those planes include wili be a scalene six-skkd p^* 
fwmd,(Fig. liLtl\llh) la dib pyraii^, tlie edgee w)ikh 
do not meet al the tnimiml;, oecupy the Mme ^oMaa as the cor* 
responding edgts of ilie ihomboid ; they are lience named rhom- 
boiddL edges; the others pyramidal or axis edg€8, 01 a scalene 
abufiided pymmid^ whoie riUMftboidal edges i^gree in atnatioa 
ividi ths rsme sdgee of a ihcmbMd, we say that it ierifoei 
from the rhomboid, or depends upon it. 

33. Their propor^ms to rJtmnboids ; T^ieir designation, 
—•Nature pceaeiitB no lealene-p^rainids, but such as are capable 
of uaHk^ among l)ieneeivee» or with other foms detived fironat 
the rh(Mnboid, to produce symmetrical combinations. We obtain 
pyramids of this sort, ii tlie axis of the rhomboid from which 
they are daored (fiSt,) is in the first place doubMi in the second 
tripled; and in the thnrd phtte quintupled, A pyramid obtnnr 
ed by doubling the axis is ealled a primary ; by tripling it, a 
secondare/ ; and by qiuiitupling it, a ternary pyramid. Prima-' 
ly pynunidfi of tliis species are defiignated by + n)' ; aecoi^ 
dgrj pyfemids by {p ± ; tanary by (p so that die- 

primary pyraimd depending on r would be nMiked {p)' ; the 
secondary {p)*' ; the ternary (p)'": the primary pyramid de- 
pending on r -f ^ woukL be marked (f^ ; the seeondary 
+ theternaiy (jp + ^y- 

84. Serin ef ecalme mm-mded Pymmldt *— Upon any given 

rhomboid of the principal tieries, therefore, depend three scalene 
six-sided pyramids: upon that series itself, three /)^ramida^ ee* 
ftey idudft pMKseed acooidii^ to the hnrfoUowed by the enice 
of Thomboids ; diet is to mf^ dm axes inereaie or disnmdi ae 
the powers of 2, the horizontal projections hcin<r cc|ual. 

35. Different general series i^' stbch F^asnids, and some of 
lMriV«pe»to>~ABioi^tfasiaMh AMpjiitaidiczhifaitm 
fartknlar eenee^^ the genenl expremoa fat wlndi wiD be 
(i> i ^0 % {pfn-^- 1)", ( J? + w 4- Sjy, if the general expres* 

Ibr diepynmnds be (i»H-.»>% and «i signify the charae- 
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tn % lik ftpnp6fftj.0r this flmt,>tli|it any ti^ccnve. 

cutive members, such as -f 1)" and (/? + 2)', or (p -4- 
and (1^+ produce with each otiier parallel edges of com- 
hmalion^ as r and ay PI. VIII., m cak»reoii8-tpar. If 

F (Fig. 18.)isputcsr; dieniv r (of t&e'.ifigure) ^{pY «n4 
«f=:(p-f-l)'; that is to say, the former is a secondary [)yr*f 
mid, depending on the riiomboid 1* = r, the latter a primary 
pjnnid o£ the diomfaaid /s r + i (8i>. Another proper^ 
of the msnm -is >f Ai>y tiro of its torn aie diBtimt ftom eaA 
other by 5, or 11, or IT, or generally by 6/? — 1 terms (w be- 
ing any whole number) ; the edges oi combination belonging to 
tho«e two are horizoDtal, when the. ^ondbbaitiaii itself a phwed 
in en upright poaftioiu In the example pi ee euto d hy £3g» 48, 
PL xxvii Ilniiy, whete r and t are pyramids of this sort; r (of 
the figure) is = {py\ and ^=r (ji? — 2) ; so that n = 1 ; and, 
m the geottrai aeries, fire terms are wanting betweta the pair cson^ 
neeled togethfer. 

86! AMiNififa«-wThe feilowing minerals affbrd proof that 
such senes of pyramids actually exist. Lalcareous-spar,(^p — * 
^ Fig. 48. ; ( py (Monteiro in the Jcmmal des Mme.^ ) : ( p)'% 

r, Fig. la. PL VIII.; ipTfgy + l>',*t Kg^ ^ 5 

( ;? -h iy\ h Fig. 1. PJ. VliL; (p + 2y (HaUy, in the Jou/ma 

des Mines). Tourvialme, —1^), .r, Fig. 12S. PJ. lii. ; (;>)" 
(Haiiy in t. iii. de3 Amiaks du Museum) ; (p)"', Fig. 124. 
Emeraidt ip^y^(MMdSe risk, tab.'iv. ^de suite, Fig. 106.) 
Redmlver^ (p — 9>y\ Fig. Idw PI. lxfv..(like several in this «pe^ 
cies not accurately drawn); (p)", Fig. 14. Irm^ghnicc^ 
{p~.9) ' Hes between P and », Fig. 6. Pi. VIIL ; it is found 
m the coUeelkm of the Institute. 

87. Scaime skp-mM Pyramids of the mmnpan^^^^ 
The rhciinboids of the accompanying seiies have, in like man- 
ner, their scalene six-^ed pyn^ids, which depend upon them, 
but which do not fcdknr the same laws as the pyramids of the 
principal series. They seldom appmar m nature. We pass 
them by at present, for the sake of brevity. 

8B. Transverse section of the sccUefie siv-sided pt^r(mid.^A. 
sae&m perpendicular to the scalene nx-Aded pyraniid'*s axis, and 
'meeting die ihomboUal edges>(8S.), i» ddled a tnmmrH 
iio7i. This transverse section is in the form of an in'egular duo* 
decagon, whose angles are unchangeable, at what point soever 

L 2 
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tiic aeeli« jiM^ fiMM damigii the but dbote ndes bmnW 

equal when it passes through the middle point of that axis. A 
moi^ geomethcal construcUon shews tbst the angles of ikm 
tnomne seetmi di|iaMi f^MiiAf mite arMiyMiPMAe 
«M» ^ pyramid^ ami ikai €f A« fhomMd Jhm mMk 
it origlnai£s ; and hence that all such pyramids as havt^ axes hi 
this ratio, give the same tcansvone secUou; aU primary, p^rnt- 
midsy tbenfivBy hflve one comnoii tnuivpene wctioii ^ all wooli« 
dary pyranndt in Bke BMDHier, and all temary pyiamUb : but 
the transverse s^tion of primary pyramids is dilTerent iroui 
the transvecse seetkai of primary pyzamids, and that 9igim 
from tha tMMvane leclka of ifaM 
99i £i«iito£fiMr Arte.— The KgidarauM^ prani naa 

already been considered as a rhomboid with an axis infinitely 
graat (2^)* The question now anses: What wiii be the condi- 
tion of a * priaoMKy) seoaiidtty» or ftnary pjiMudy oAgsxtiBaBiff 
ham a iliomboid with an ana infimtely great P Diww two teo- 

tions perpendicular to the axis of a pyramid, and so as to pass 
through the ejttreuie points ot the rhomboidal edges. The sur- 
Amcs of ihaie aectiona will be im^gular hmKoos, wliQie ai^;lei 
bare a fixed vdatkm to tfaose of the tianavene seotion. Exft- 
mine now that segment of the pyramid comprised between the 
two sections just drawn. Its length, or altitude, is one- third of 
die axis of that rhomboid from which the pyramid is derived* 
Hcaoe if the ffaemboid^s aads be infinitey the aMtude of thb 
ment must likewise be infinite. 

Besides those two faces, which are perpendicular to the 
aadiy this segment is bounded by twelve scalene triangle In 
propoirtum as the fatio of the rl9MHttboid*B axis to.the side of ita 
bonaontid projection augments^ so much the nearer will two of 
the angles in each triangle approach to 180°, — tiie tliird to (f: 
and when the rhombcMd's axis» in companson with the side of 
ita hafifloolal prayMtionii beeoines infin^ end the riwaabotd 
tbna changes into a regular flix-oded pnsm, thai ^ bowida 
are reached, the trian^'les become unlimited parallelograms, and 
the middle segment oi the pyramid becomes an unlimited tf7e- 
glider iHW^Mt-eMbdjwtm. This {man will have £or ita haee tha 
tremfcnie eecdoii of the primary pyraend, if the nuddle seg^ 
ment in question belongs to a prlmarij })yraiind ; the transverse 
section of the Hcmdary^^ when that segment belongs to a 
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dary pyramid ; and the transverse section of a ternary^ when to 
a ternary pynunkL The riKnnbcm), with its axis vaAaMLj 
great, that is to saj, the Tegular ttx-«ded prism eoiNthttting the 
limit of the rhomboidal series, has thus dependent on it three 
scalene six-sided pyramids, also with axes ini^teiy great, of 
wfaidi one is a primaxy^ ilie nlsxt a seoondarf » the last a ter^ 
nary; and whidi, iherefiii:^ assume die a pp e an m ce of irreguhr 
twelve-sided prisms, each dependent on its apj)ropriate trans- 
verse section. These prisms are tiie limits qf' the scalene sia^ 
Med fyrmnidi. It is observable diat the regular sbc-^ded 
priaftts, vrfaich farm die IbnitB of die isoaedes pyramids (SBft), have 
no twelve- sided prisms of this sort : hence these prisms appear 
in combinations, only in one cmd the same position. 

40. JEkeampke of ihe l<tfnifo.<r-These prisms which, Hke'all 
fbrms hairing one of their dimenBkma unhmited, ean'onfyqipear 
in combinations, are ^emplified by nature, in UmrmMne^ in 
emeraJd\ some of tlieir laces are found even in calcaremiS' 
^»ar. In tourmaline^ the pri»n, whioh d^ends on the secon- 
dary pynunid, is designated by A» the general expreawm ibr 
these prisms is t. <X) )**9 where m as above (85.), ignite die 
characters *, 

41. Maihematiced baeiarf the symmetry of Combinations. — On 
gl ancing baek over the ground we have passed, one ia astoniriied at 
die multitude and varieCy of forms whidi, with an extremely snmll 

expcnceof mathematics, may be deduced from a ^ven rhomboid, 
and submitted to very simple laws ; yet the whole c(»npass of 
tUs subject is stOl far ftom exhausted, and many remarkahfe 
phenomena relating to it have been omitted for want of room 
(87.) Nature conil)ines these forms in crystalline figures. 
From their dependance upon each other ^ and Jrom thepropor^ 
ihng in wkid^ they mutmiBy etemd^ we may eompr^ hemd 
ihat eM iuek c(mihlnaticm mutt iNMNst the highest degree of 
regularity admitted hy their simple JigurcSy and therefore be 
complete^ symmetrical (3.) At the present stage of the in^ 
quiiy, nodiing is better caloulated for giviilg a paipmbie icpcer 
sentatiott of this symmetry, than to study die crystalfiMCions of 
calcareous-spar; and nodiing for exciting a greater interest 
about that study, tlian to consider how simple the pn^rtions 
are on whidi nature has founded, that symmedy, ' 
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iqpplkation of the doeinncis now expUbnDd i^qpecting aystaUiM* 
tkiiy is ihcnm in the easy and necunute dimioii qf romhiwirtiopa. 
Fig. 4. Plate VIII. represents a combination of two rhom- 
boids. The paxalleiisini of their edges of combination shews^ 
'lhai they form two immediately adjacent members of the mme 
aeries. Henee^ }£ we know tbe dimensioiNi.af the 00% are shall 
aitio knew ^^lose of the other, and the in^nitude of llie edges of 
conibiuaiiuii likewise. Fig. IS. Fl. VHI. ia a combination of two 
rhomboids aod Vfio scalene six^-sided ja^rnuiikUL AfrtberhoQ^ 
boids produce fnralMe^geeof oonibina^kiiiwitheecfaotW 
Blent form tiw 'consecutive terms of ike same series : fis the more 
acute. And .since the laces of the pyramids in Hke maimer pro- 
duce parallel edges of combination wixh each other,, tho^ pyramids 
most aiso form twocoaaseutive fenns^ the "paceBSoiggfmrtil se« 
ties (35). Again the edges Off oombinatioii betaresn ^and Fig . 
18. PL VIII. are parallel to the edges of the rhomboid J\ and 
the edges of combination between P and to the edges of- the 
rhomboid F, Tho-temer pjnvunid, oonssqiMaitljft' depends 00 
lheihimibcNd>;tfaektt»o9therhoralM3idP (SS). If, thera. 
fore, wc can discover that r is a secondary, or x a primary j>y- 
raoudy which, after some acquaintance witli these ibrms has 
been gnned, may be decided ^ the «^ itself; and if we know 
the^ of oncl rhooibmd, P finr exainple ; ftom these da* 

ta we are t naliled to lind every dimension of the whole coiu- 
bination. Fig. 1. Pi. VIIL represents a cambination of nine 
flbmple Amis* The edges, between^ and I are paiaUel lo those 
between I and F, to the oblique diagonals and also- to 
the axis-edges of P. Let P = r; then \& g—r — 1. The 
edges between P and f are; parallel to each other, to the axis- 
adgesof ^ and Id the diagonals of P« Whencey^ia ssr-^.l. 
The edges between./'andm stand in a siimkr ralation cona^. 

quently m is r -f But farther, the edges between ^, a 
and b are parallel ; consequently b, is =sr -io^ * Henaorihe 
rfamnboids include in tfab eomhinatkm* fbrm five eonsecutive 
terms of one serieai Moimver, the edges between m and be- 
ing parallel to the axis^dges ofy^ a: ib a scalene six-sided pyra- 
mid depending, on^ that is, on r + X ; and the edges between 
w and a being parallel to these between^ and«g end tbefdoie 



to the axis-edges of/; a is likewise a scalene six-sided pyramid 
depending onj^ oc r .+ 1. Concdve the faces of P and ^ to be 
enkxgtd uiLlhieif intmeel; tlifi Ibiet of thwr inter^Gtion m pa^ 
nlU tDtlittniMdg«t«f F9 Im«; mi ff ii tbmfim » aedane 
8ix-»ded pyramid depending on P. To find the proportions 
^hich tlie^ pyraaiida bear to each otiier> and to the rhomboids, 
the foUoving coMidanlions are sufSdent. The eifgm formed 
between « and y m panllel to thw between y and The 
edges lietween y and m are parallel to the oblique diagonals of 
niy and consequently to each other* Hence the edges between 
a end y are parallel to the obttiie axin-edgw of y^ and to the 
mite cnes ef «. Tiie edges faeUreen m aidi y m lik^wiift 
telM to eedi other. (It k lieociieary to eot wl der two of audi « 
kind as liave the iiorizontal ed<:^e formed hy f ixxi&b lying between 
thenii)^ Thereture Xy y and a are three consecutive members 
in % Arifi <if acahne Hbmided gyrmnda (85). If in tbe p!woed<* 
ing general espPBHoon, we pill ft^slt m = Oi» fia:+l> andee 
on, we shall obtmn (/? — !)", (/)) , (f)"', 0^4-1)% 

(p + 2)', (1? + ly", ^ 2)", + 3)'. Out_ of theee^ .Ovee 
coneeetitive teraot must be cboKB, euch that ^+ 1 nay appear 
twice, and f once ; in jollier woida, that two pytaniida nu^^ 11a- 

sult depending on r -f- 1'? ^ind one on r. I he proper terms are 
i» ^ > and (p ^ 1/. Hence a; is =r (p ^ 1)' ; y = (p)'"; 
and ass (^^ly. The pyramid % lemaina iindcleiiDined. 
But if the eondwiation induded whcMie note acute |»ynu 

midal cadges have the same position as the oblique diagonals of 
f% thi» particular iigure would produce horizontal edges of com* 
biaatiiNi with i\ 4 thcKefiiKe muat either be (p^^^*, .jor 
(p--^T—(^)$ heeanie in that caae the paraM edgce ef 

combination appear for the first time. Now, could we discover 
the magnitude oi any edge belonging to this figure, — of the iio- 
iMOOtal edge» for instance, between b and^ wbieh easily adiailB 
.of meaaniement by the French gonimetv; ot,'kaoming the tni- 
naral to be calcareous-«par, could we remark that P is paraUel 
to the form ot the ciea v a nre, — we should then know every thnig 
iftaoeeeary ibr ^^ f ji P ip^Uiffg any le^u^red diueikekin oC t ^y# cry<* 
ftaL 

4S» IMgmn^tm cf Siwi/pU FenM and Cbifi5Maliofit.«Our 
^eccond application is an easy and clear mode of designating 



fiimple foims and combinations, without being compelled to have 
recourse to plates tor explanation. As all that we have hitherto 
been qKaminipg, is derived foxn the principal aerioi of rhom- 

, InidiimttMacileetaQMiiiiemlierQft^ 
of de«gnation. It is most natural to choose that term accord- 
ing to which the cleavage is determined. In calcareous-spar, 
duBis P, Fig. 2. PL VIII. Ld u» doignate this species by 
then is ^(Fig. & PL ViIL)ttr--l$ /(Fig. PL YIIL) 
=r + 1 ; w (Pig. 6. PL Vra.)t=r + 2 ; r (Fig. W. PL VIIL) 
= {pY ; v (Fig. 22. H,) =1 (p)"' ; x (Fig. 42. If.) = (/? + 1)' ; 
<(Fig. 48.) = (p— 2)"; c (Fig. 12.)=rH- oo; o (Fig. 31.) 
ssfN— oo; »(F^«l<L)s:p<f &C. If ititiB qni rtdtodwBig" 
iiali0«iiiai)nMtimiB, the flignsof the ample finms are pkused toge- 
ther in the same ordLi as the terms of the several series : The li- 
mits standiast. Fig. 7. Pl.VIII.fore&ample, is marked by r.r 4-1; 
Fig. 10.:=;r.j»+(X^; Fig. Il.e5r.(pf ; Fi^. 12. ssr.rH* o»; 

• Fig. 7. PL VIII. r + o&. OD ; Fig. 96. c=r. (p^.r + Oo ; 
Fig. 35. =r — 1 . r-f oo; Fig. 46. =r. r^-l . (p)". (p-|-l)'; 
i ig. 50. = r — 1. r 1+ 1. (/> — 2.)". {pf. r 4- oo ; Fig. 1. 
PL VIII. =:r l.nrH-l.r + « . r + ft. (p— 2)". (p4- 1/- 
{p-^Vf* TUs mode of desigmitioii has the edvantage 
not only of I'epresenling all the bimple iuriiis which enter into 
the combination, but also of. expressing thdu: mutual prgpor- 

upon finding mefelj the dimenoons of a single 
may tmmediatdy be gnmnded on it 
44. Four-sided Pyramids^ uiih square hoses. Their Series and 
.^»i9iUr.-<^Beside8 die forms already noticed, no other can be de- 
meijrm» ike rhomboid. Hence, no other ie oofMeofeHkrimg 
M9i!iMMfMlf0ii«Mlft^rAomMii^ orwiA anyfirindniieedfirom 
U. If, however, we take a JbuT'Sided pyramid^ having a square 
bctaey Fig. 14. PI. VIII., and treat it as described, (in 12. and 17.) 
we shall obtain a series of fouMided pyramids with square bases, 
wUeh win proceed aeoording to the powers of J% and whose 
Hnuts will be rectangular fbuy-mded prisms^ As the horizontal 
projections of two consecutive pyiaiiijds are not parallel to each 
oihar, these pcisms must be regavded m iq two diffoent posi- 
tions. 

46. JE^aofMpfef.— -Nature deaionstrates ihe existence of this 
^ries within lUi limits, in the ci^ of Zircon, Tungj»ten, Vesu^ 
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vian, Tmstone, Veiiuw Lead, Urau-Mica, Rutile, Anata^, and 
withers. 

4& Aeeom^mgwg iSMat^UpoQ dns flecm dqwxb aiao an 
meeompan^fing i0ui cf feur-mlcd pjrrnnbh with Mituvi Inm: 

Its co-effiaent is jj^* Suppomng the horizontal projecdona to 

be equal, the axis of a iiieniber in tlic pi iutjipal ^li k& is to the 
axis of a member in the accompaiiyiug series as 9s^9: 3. If 
P (Fig. 14. PI. Vm.) ii put p, theo U u (F^g. 15. Fl Ylll.) 
= «■ -f S : so that the principBi series is denoted by p -^n; the 
accompun^ iiiiJ, scries by t -|- «• If c (Pi. jJviL Fig. 70.) is put 
= /?, then is n (Fig. 73.) = sr— 3. 

47. Scakne ei^t^rided J^framvl. — If in Fig. 188.-185. 
(Pi. bax.) the faces x« are enlarged till they alone compre- 
hend the whole solid, a scalene eight- sided pyramid resu i Is. 7'A rec 
pyramids of this kind depeud upuu each four-sided one with 
a square base, in the prinripal series ; and the a&es oC the famer 
are to those of the latter as S : 1, 4 : 1, 5 : 1. In the order here 
ab.signed to them, like the six-sided pyramids formerly lULiiLioiieii 
(33.), they are named the primary ^ ucondm^^ and ternary. The 
manner in which these eight^sided pyramids originate from the 
foiu^aided pyramids* cannot be hoe devek^ied for want of 
Aoom. 

48. Tkeir tSeries^^Threi^ series of pyramids, tiier4^bre» the 
a^nes of primaiy» of seoondary, and of ternary pyramids, de- 
pend upon the principal series of four-^oded pyramids with 

square bases. These three series present amoii^ iheuiselvea a 
general series, the expression for which will be (|; 4- yi)% 
ipjc.^'^ (pjt.^ + ^y> ^ general expression of these 
pyramids (34.) being {p ±^ n)*". This general series possesses 

properties analogous to tliose oi the scries of scalene six-sided 
pyramids. 

40» Xitaif^wThe limits which bound this siqgle series of 
^l^ht-odad pyramids (45.) are cighMided posmsy haid^g the 

same unequal angles as the transverse st^ction of the pyramid 
to wh^ they belong. ^ Since the horjucoutai pcojectioos of jtwo 
oms^tive &»r-nded square-based pjramida occupy diferent 
pboes, these prisms iwat fa^ considered ^ having two difiermt 

poaitiun* (39). 
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50. Examples, — Nature (iispiays the existence and tUe fi-^ - 
mits of this flerks ol* eighMided pynmidfl in the Adkywiiq^ ex- 

nmr=Qpy, that is to sry, the simple form that ai ises from aug- 
menting tlie faces is the primary scalene eiglit-sided pyramid, 
originating from the fisur-asded aquafe-haaed ooey deagntad by 
P; and the axis of the former is ooDsequently equal to tiiree times 
that of the latter. In this same mineral are hkewise found {p)" 
and as the Institute's collection exemphfies. In VemviaUy 

let o be=sj>; then is ^= (p — 1)'; (p)'; x=:(/>)"^ and 
h=:(p-^ oey* or A is the ei^t-sided prism with unequal 
angles, which iorms the limit of tlie fint scalene eight^ided 
pyramid. In Tijistone^ let o he=^; then is z = {py" \ r=: 
(j9 + oc y. In the TransacHana of the QecHogkal Society^ 
(Vd.]i«Pi.l5.^.)thefifthmodificadonis=£(p4- od). Haiiy, 
in the TiMeau Cofi^saraHf^ p. SOS, deseiftet the same ftnrm in 
Rutile, and marks it by A, (Tab. ii. Fig. 61.) In yellow lead- 
spar also, we find {p + x)''' marked by r. 

51. Stmmary qf iheie Form amd Cmnkkuakm.'^Y9hs$^ 
ever was above eslabli^ied {41«^49.) respecting those finrms 
which originate in rh()ml)oid8, may also be applied to those 
forms which originated in four-sided square-based pyramids* 
The remarkable analogy whidh e»ts in all points between the 
one dasB and the oilier^ oontributes not a little to augment the 
interest arising from the study of botli. The latter, like the 
IcMmer^ constitute among tiiemselves a grmip^ and produce 
fyrometiical eombinati0na» into whid^ ^tey admU noihimg that 
cannoi he derived Jram^ Jmdamental formj in Owmodeal^ 
ready e*vplained, 

B% Four-sided Pyiamids wUh obliqtie Bases. Their Li^ 
ntUt and Series,'^ A similar group will result, if, with tome 
very slight alterations, we apply the process derivation, ex. 
plained above, (12. and IT.)? t<> ^ four-Mi d pyramid rcith an 
oblique base^ like Fig. 1, PL ixiL, or such as would origmate 
ftom augmentmg the faces o, (PI. xHv. Fi^ Wi) From that 
operation several series of four-sided dfique-based pyrandda 
arise ; in some of which the transverse section at rigrht angles 
to the axis, is similar, to the transverse section of the original 
I»yvamid^ in others not : -o and s (PL xliv* Fig. 4^) present 
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examples of the fonncr caso, o and .v of tlic latter, Tfie limits 
of these series arc oblique-angled ibur*sKkd pnfims, whose axis, 
if the pyramid it in its ii{irigbt pootaom fcre vertkai^ as Jitaad 
/ in the £gure ToAmd to. By tbia derivation, however, wt 
also obtain |>ri.>ms, whose axes (the i'uiuUaiiciital oblique-based 
four-iided prism being m its upright position,) lie horifiiontai^ 
and are pandU to the dkgjiimk the oUiqae4MMei aa Ejg. & 
and 9. H. Ixii*^ or aa d and o, Fig. lit. PL xnv. When 
ODc of tlieir angles becoirits 180 , these prisms have the pro- 
perty of changing into parallel planes, as is represented by ^ 
11& PI. xsxv. and ^ and i;, Pig. 118. PL joam. inr hea- 
vy^^par. If the faces of these prims appear in ccinihinatian 
with each other, they produce a nctangular four-aded prism, 
which, as such, that is to say, viewed from the extremities in 
the direction of its aids, must be regajrded as a oombiDalion. 
From the unioa of two hbriaontal ptians, a fivm results which 
some crystallographers have named a four-sided pyramid^ with 
a longiah rectangular ba^Cy (Fig. 1%, PI. Ixix.) 

5B. Great vmiefy in ibe Proportmns, — Whatever was above 
^stabhshad reqpeotiDg the ifaomboid and pyranud with squave 
blue, may in like manner be establidied with regard to sneh 
forms as are derived from the four-sided pyramid with an ob- 
lique base. The only circumstance deiervi^g notice at present 
is^ thatt ahbou^'the difeenoe of figure anxi^g the focms do^ 
rived fiiMn the foui^ded oUiqueOiosed pyramid, is not bo great 
as in the two former cases, (here, indeed, we find nothing but 
fiMor-flided oUique -based pyramids and oblique-anglfid piisms); 
jet the vamty of these farns, in feqpect of their mutual pio» 
pordkms, seems to be much greater. Nature makes use of them 
most abuudaiuiy in the mineral kingclum ; nearly a half of all 
the known species assume these forms* The daavage of mino- 
ttia has itn-exact anakfiy wi|h their outward foimi in so fi|r as 
that is regular ; and the forms dm ved ttom feuTMnded pynu 
mids with oblong bases, ilnnisli much striking iiiloruiation 
about the various reiaUoQS of this prc^^ty ; they will diffuse 
still BaoRo fi§^t over it» when tbay him been waminpd in a 

54. Hexdliedrotiy ami the Forms that rcsuitj'rom it. — A mul- 
titude of forms yet remain which aro not connected with any of 
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the preoeding. Such are those that possess the greateHf some* 
tunes even a gBomn^Heal regulari ^ hi their aimpie fiMn^ wd 
the kfgheH degree of s^metrr in their eomhinatioas^ 'They 

can ail be derived from the hexahedron (cube), by placing it 
upright, and considering the position oi* a moveable plane with 
ti^gard to its ftees Mid edges. Fidnns of this sort nevei* assom* 
ing rafinite directions, hsve no linnt like the preceding. Some 
of iheRi, however, have constant diiaenf^ions, while the dimen- 
sions of others are variable. The l<H:mer may be viewed as 
Kmits of the tstter, 

55. 7%dr kind* and diffhrnee^.—The firms now under 
tjonsideration are, 1. The hexahedion ; The octahedron, in- 
cluding the tetrahedron ; 3. The dodecahedron ; 4. The icofiite- 
trahedron. The first two hare neither variaUe dimensions nor 
difibient species, the rest have both these properties. The spe^ 
cies belonging to the dodecahedron are the rhomhaidal dodecahe- 
dron, (whose dimensions are constant,) and the pentagonal do- 
decahedron, of which sort we aheady know seven! that dilfer in 
thdr dimensions. The species included under the ioontetrahe- 
dron, are the iri^^xmal and the tetragonal icositetrahedron. The 
tirst results from enlarging the faces J?ig. 37., in lead-giance ; 
it is bounded by twenty-fonr equal and ttmilar isosede* tru 
angle*: Those belonging to the other species connst of twenty* 
f(nir quad? ilutcral-facessomeof which have tHoei|ual plane angles, 
atld ^ve rise to the first subspecies of the tetragonal-ieositetralie- 
dron. Twuof its varieties are known. Fig. J9l . of Analcime re^ 
presents the one, the other results firom enlarging the ftces r, 
I'ig. 104. of Pleonaste. The second subspecies of tetragxjnal-ico- 
sitetrahedron has not two equal plane angles ; three of its varieties 
are kuom, one of which arises ftom enlarging the fiuxs 
(Fig. 148.) ofpyritesy the other ftom enbr^ng die fiuses « or o, 
and n (Tableau Comparatif, PI. iv. Fig. 60.) of the same mi- 
neral. It will be convenient to omit the more extensive of these 
species. 

hUhsvio coiwicfe^0d."~The fottM that ^nse ftmn the hexahedron 

produce among themselves various combinations ; but they ad- 
mit into them no form, tMch either is a rhomboid^ or a Jbur^ 
■*iM ps^ramid wUh a square hase, or m o^lfue ^finir'9iiei 
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f^rtttmd^arcm he derived from amy of them fg^ree. And 

since the rhomboid, the four-sidcci square-based pyr^xmid, and 
tlie iour-suied oblique- based pyramid, are lorms which cannot 
bgr «iy nwniB be derived ftom e^ch other; ^Jimr groupe 
ii wmf^ fofnu as well as thar wwilwMitinpt, moit eadi be eL 
' together distinct from die rest ; and hence arises a correct and 
natural division of all fioasibk crystaUizationa^ which promises 
to be of great utility m such pursuits* 

57. Fmdmmttalfami tmd 9gf§iem§qfCr^e§attUaiiM^yf9 

call every simple form, from which odier simple forms are de- 
rived, a Jnndamenkd Jbrm; and the Glass of figures derived 
ftomtbatfimdamentalfioni^aqffl0inQ/*c7;y Hence^ 
in the minml kii^doiii, there aie fixv fimdamental fimniy and 

four systems of crystallisations. 

58. Their Dcno^minations. — Those systems of cryjvtaiiisations 
nu^ht acquire their denominations from the fundamental forms 
wwhich they aiegmondedk Upon that pdmapie^ thej would be 
named the rkomboididy the quadnto^pyramidal, the rhomboU^ 
pyranudal, and the hexahedrai. It is more convenient, iiow* 
ev^9 aa well as more proper, to alter the denominations of th* 
last three, and to ceil the first thmn j»^M«da^ the second 
prismatic, because it contmns so gnat a muidt u de of those 
gures, and the third tesstdar. 

59. Constcmt and Variable DmemUme ^ the Fwdtmenial 
Forme. Serieej^ CfpHaMeaiiOnB^Thne of our fimdamental 
^omm are indetermimUe in Otmr dimensions; the fourth, 
the hexahedron, is constant in its dimensions. The dimen- 
sions of all derived forms depend upon those of the Am- 
damental forms ; the variations of wbidi they fixttow to their 
liimts, in the ibombotdal and pyramidal systems: and in 
the prismatic system, to the rectangular four-fcdded prismf 
which remains always the same, how dif^Bient soever the di* 
menriona of the f madamentai fonns may beoome. In any of 
these three systems, if the dimenrions of die fundamental form 

are determined, we obtain tVom it, bj derivation, a train of ibrma 
haviog determinate dimenaionsj among which the general pro« 
portkma of the syitw «re observed* Whenever the dinwnrinna 
of the fundamental form are akeeed, the dimenrions of all sudi 

forms as result from it ore altered likewise^ without^ however. 
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changing iIk' mutual ratioh uhicli they bear to eacli other. The 
' groupe that arises from a fundamental tormoi deiermin^Ue (Umen* 
n0fM is tfsmed a jierM9 Q^c^f^^ 

cttUB^ as we AM, soon see, erystaOisatkns of enranil the wum 

species arc and must be members in some such series. 

60. Examples. — If> in the rhombuidal system^, r is put = 

the fipecidi series ix^kmtmu 9por tese^ if rkpui 
= ia^ M', the special series of itmmai^ rssidts; r=r87^ 
^ves the special series of iron-g'hncc, &c. " In the pyramidal 
system, p^l^ii* 1^ determines the special series of zircon; 
psslftSf" dOff the special series of veammm, kc The series of 
cvyirtalfisalinis i% henoe^ wMcA deiermiineg ihe 9^»Um 
crystaUkcUimis for a particular case ; the system of crystallisa- 
tions, on the other hand, is die general capresb-'mi Jbr aU pos^ 
mhk series of cryskMsaiikms^ which depend upon that system* 
As the fimdamentB} form in the tessutar syston undergoes no 
alteration in any of its dimensions, onl^ wie series of crystallisa- 
tions can have place in that system. 

61. ^/?pfica^toffe-~Aooording^ to what has abready beat ad- 
"vanoedy'When a newly Asoomed species of the mineral king- 
dom is presented to us, we are enahled to fix its system of cry- 
stallisations ; and we have already obtained a general represen- 
tation of ail the fonns^ with their mutual propotrtionsy which can 
possibly bdong to that qxdfS; but we are not in a condition to 
determine any particular form, if it is not a limiting form, any 
other way than by its dunensions ; though, when one of these 
ftnns is determined, the dimenaions of all the rest may be com- 
puted fnm ft widi the ntmost aoeuracy. The determination of 
any form, from a special series in the first three systems of cry- 

. stalhsadons, must be managed by an immediate avid accurate 
measteremeni. Hence few of them are yet sufficiently deter- 
nrined. 

■ 

62. Cleavage shcxvs its ike Sii/stem and the Series of Cri/stalli- 
satiens.—lihe different series of crystalhsations are of the high- 
est importance for properly determining the species of minerals^ 
die systemsof erfstaHisa^bns fer determining dieir characteristics. 
And as all minerals do not present themselves in a crystallised 
state, the cleavage comes forward to compensate for the absence 
of <»ystallis«tion9 because an^Jbrm of deavage, not a 
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longing to tJmt species. A limiting form, ever, detennines 
the system of crystallisatyjns, provided it b& not a straight famv 
aded rectaaigiifaur priMD, in wludi can the^choiDe^ lying beCwm 
the pynomdal, priflonadc and toBular aystenu^ mini be deter* 
iikined by the circumstances. 

63* DetermttuUkni tlie ambigmus case. — When any cleavage 
. fonn 18 a Bltnif^t veckangidar four-sided prum, thoi^ fiom any 
other quarter ike smuUest Mni were not given us, by vhicfa the 
particular svsteni of crystallisauoiis it ])elongs to could be deter- 
mined, the tbiiowmg simple conhideratiuuiiiWili be aufiicient to hx 
that point A stn^ght four-oded priam presented to U8| niay 
be I. The hexahedron (55.), The hmitsof the pyramidal sya. 
tern (44.), 3. A combination of ihe limiting forms of the prisma- 
tic system (52.) If the laces of the cleavage, in r^ard to their 
completenflta and lustre^ are each of a different nature^ the form - 
oooies under the iiiaieafle* If twoiaoeaof thecileavaffeareofthe 
same, the third of a different nature, then the form must come un- 
der the tliird case. £y.amini* the cleaviige in the direction of thedia* 
gaoaL If.this»aDeeniore»a£fiiidaaMciai^Uurfo^ 
it indBcatea the pyramidal systchn; if it aflbida an^-oblique an* 

gulai' four-bidccl prism, il indicates tlic prismatic system. When 
ail the cleavage taces are of the same nature, the £acm may come 
under any of the whole three oaaca* Between the teoond and 
the^hbdadedoon muitbemadeaaalMnre. If the additiniyl 
cleavage produces a rectangular four-sided prism, seek to obtain 
the same hgure in tlie direction ^ another axis. If we obtain 
it, the form is a hesKahedron; if we cannot dbtain it» the form ia 
llie limit of the pyramidal ayMoi. 

64. More exienrnve applkatian by Praciice. — It is well kno^s n 
how iar our judgments of cleavage and cleavage-ibrms, ai*e r^jfu 
dered eaay and certain by a littie practioe. To such a deff^ ia 
diia the daae^ that an observer can often^ with great foiality, de- 
termine the form m minends, which, but for this sim])le artifice, 
would scarcely have exlubiled to us any traces of regular conibr- 
mataoQ. AU these and similar advanti^ges assist us in applying 
the system of ciystaUisataons to the purpose of delcrmming mU 
. nmk; henoe ihey extend its mjpae to sudi a degree, that, as 
experience shews, little can escape it But, notwithstanding 
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IM Mr IHckton an a New WcUct -Pressun Engine, 

tlie iininraiUj of its aipplntt^ ooi Im MompGilMd 

lifnesMofit aboe. Toraidflr keffeolo^ lomotlMrclianMs- 

teristics must be combined with it. Concermng tbesey the £dL 
kywiog nr<MiiastafK?fg deserve to be remftrked* 

(Toheemiilmittd.) 



Engine^ invenied hy Mr James Dickson^ Engineer. Qom-i 
muiucated by the Inventor. 

This water-presBure engui^ (iHikh is on the pnnopfe of the 
HTdrostatie Fmdoz), like all odier madunes tlurt ave inlprifed 

hj water, can only be useful where water descends from a higher 
to a lower point* The whole water employed is conveyed in a 
pipe, lioni the {daoe wiieie it is ooUected, to the ejHoder of the 
engine, and after Tainng or depset^ing a piston in it, is earned 
off by anuther pij^ to the place where it is discharged. The height 
of the fall is reckoned from the surface of the water in the reser- 
voir where the pipe diet conveys it to the madfimi is hud, la the- 
sur&oe of the water hi which the pipe that catries it dPis iani. 
mersed. 

Let us suppose that tiic water is conveyed to the cylinder C, 
Plate VI. Fig. 1. by a contuiuation of the pipe A, Fig. %, and 
pisses through the slop-oock 1, which k open* ThesloiMMk 
ft being shot, the water asoeads the pipe B, ealem the eyHnder 
by the valvei E, and pressing against tlie under side ol the pis- 
Umi, raises It through tlie whole range of the cranky as shewn in 
Fig. I. The valves £ and G beung ooHneeled, are now diu^ 
and upon the piston oommencing its descent, the valves F and 
H, which are also connected, begin to open. The water now 
entering at F, presses dow a tlie piston, and the water which in 
the upward stroke went in at £, U now issuing out by the valve 
H, down the pipe L,^ throu|^ the cook d| which is open, and 
alo^ the pipe M, to the |daee where it is discharged. The 
column of water below the cylinder, addii to the height of 
the upper column, by reheving the eduction ociikes G and H al» 
(emaftsly, of the we^^t of the atnuNphaiie, in pn^^orlkn to the 
perpen^euhr length of the cdumn L and M. For, if we sup^ 
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Mr Dickson m a mw \VaUr^r$mur4 J^n^im, ITT 

pose, the pipe M continued, (at any slope), and the end of it im- 
mersed in water, the surtace of wiiich is 34 or more feet perpen* 
dioular Mow Hy then, whenerer the valve G or H is opened^ 
the water bsii€S inlo a wuim, and b therafm 
iJie renstanceof the atmosphere; therefore the power of die en* 
gine must be iiicreased, in tlie same manner as if a column equal 
to the weight of the atmosphere were added to the column A. 

That no water mtj pass along without entering the cylinder^ 
one set of valves shuts before the other set opens; and as water 
is nearly incompressible, every time it is stopped, or its course 
suddenly altered, wlien coni^oed, as in this machine, it would 
give a shook to its several psrts, and tend to loosen its joints. 
To eounlieraot these efleets in the upper column, the ur-vessd 
P is placed on the pipe that leads to the cylinder, as near it as 
convenient ; and when any set of valves is shut, the water in A 
rushes into O, and condenses the air in it male than the weight 
.of die oolunm A at rest would da Hence, when the nest set 
opens, the \v ater is pressed out, and a current is also continuing 
to descend along A. The air-vessel F, which is joined to the pip^ 
•lesdii^ fixim the cgrlinder, g^ves to that pipe a more equal €ur« 
«ent than it would have without it ; for when one set of halves 
is shut, the column in M would be suspended till the other set 
opens, which would give a concussion to the whole machine. 
Before the manhine, diepefove^ is pul^ in motkn, the stc^p-cock 3 
is ^ut» and 1 and 2 opened, and the water running into P ex* 
pels the air through a small oock, the end of which goes down 
into tl)e top of tlie vessel alx>ut an inch. Let us now suppose 
one set of valves shul^ then a currsnt will begin to flow outof P» 
and the air that WM not allowed to get out of the top of the yessd, 
.will be dilated; consequently, when the other set dP valves opens, 
.the air being expanded beyond what the column M at rest coidd 
keep it at, water will be drawn in by P, to be given out the 
next time the valves shut» Wete air left in the cylinder, either 
in the bottom of the piston, or between the pston and eover, it 
would caust^ a halt or pause as the crank turned the centre, at 
,top and bottom, ibr the air would be alternately condensed and 
dilated by the preesure of the ujqper, and the suction of the un* 
der oolunm. Hence, a space of time would elapse before their 
•combined effects were felt by the piston, and there would also be 
wasted, every lialf strokei, the qiumtity of water that A supplied 
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n$ Mr Dickson' m n mw Watcr-Prmure Engim, 

to compress die mt, and rtm oif 1^ to ^lote ^ III Mdtt 
that thi' air, therefore, umy not only be taken out at first, but 
thaft tiie machine inay oontbiue to d&Khcttge «ny that may be 
flbengaged, by tbe wtler flouniig in eoatact wiUi the mcUl «r 
other causes, the tmder side of the piston is turned, to emtse aH 
the air beiuw it to be collected at one point, and a snmli hole be- 
ing made there, by which the air is transferred to die upper 
nde of It, aoid the carer being turned in the wmt nuuMKr» all 
the air IS ooUectcd at one point, m the c o ver; trnd thrcngli the 
tnider side of the flanch of the cylinder, is introthiced a pipe, the 
did of which goes into this hollow of the coTer, where the air is 
collected, and in the descent of the piston, the wnter praugit 
down, also presses oat the inr by tins tube, the other end cf 
which is fixed into the pipe M. As the piston is always eithdr 
ascending or descending, however smaii be the space di' time be- 
tween the shutting of one set and the o pen i ng of the ether set of 
Vidves, the piston wiH have moved* In order, thetefiife, to al- 
low the piston to travel tin i lug" the time that all the valves are 
shut, and no wator either corning in or going out of the cylinder, 
Aete b « amali cylinder D at the back of Ihe kfge nne^ haivisf^ 
ft oDnunumcation with it at top and bottom. Into dus c^dmidef 

there is fitted a piston witli a screwed rtxi, which can be length- 
ened or ^lortencd, so that this piston, with its rod, which ia 
ccBipietiely endoaed, may 1^^^ n mge just aofficient to fonfwn 
the water that remains to he disphced fttm the upper side of ' 

the hirL';e piston when at the top, and llie under side of it when 
at the bottom. ' 

eooentfic whed V, on the cnmk dinft, ia -eonected 
"With the kvers R and and by akemately depreMHig diem, 

opens the valves, which arc shut by the weight T, as in a steam- 
engine. The wheel W on the crank>shait serves to connect the 
eogme with any other machine. When an ahr-pump b naad, it 
may be connected with Z, or at different places along the pipe M. 

The greatest superiority this engine has over a watcr-^s heel 
is, that a fall of any height above, and to the extent of ^ ieet 
below, can be concentrated in a single point, whereas the power 
of a water-wheel bconfiml to the fimited extent of its diameter; 
and as a snail quantity of water from a great height, is equal to 
a large (juantity with a short fall, it can be ujsed with great power 
in situations where a vater-wlieel can be of little benefit $ to if 
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100 gaBom per miirate n ^qpal to a oertmn power with 1 foot 
of' fidl, 1 gaUon per minute will perform tlie same weak widi 

a fall of 100 feet. Its local conveniences also arc consiclcrable ; 
for besides retaioing the power of the fall below at any distance 
short of d4 feet perpendiculary that fall, with the fiill to the eiw 
^e, may be at any iSape: *tiiere is no dampness where it 
works,— 4t requires no attendance, — ^is not so liable to go out of 
repair as a steam-eugine, — it is less expensive^— -and, if the, 
power is the sam^ occupies still less i^ace. 

One of these engines has been elected for Sir Alexander Jar- 
dine, Bart., of Applegarth, for the purpose of driving his 
thrashing-machine. There is from 8 to 12 feet of faU, (accord- 
ing to the height of water in the reservoir) to the cylinder, and 
80 feet of fall from it; and to gain this perpendicular hdght, it 
required 186 yards of pipe. Of this pipe, 80 yards is 6| indies 
diameter, and 56 yards 5 J. The valves are 4 inchcb and the 
cylinder 12 inches diameter, with a stroke of 2 feet, and 8 double 
strokes in the minute. The drum, which is 80 inches in dia* 
meter, performs revolutions in a mmute. The eng^ aox^ 
sumes nearly one cubic yard of water in tlie same tune^ and 
works with the power of two liorses*. 

29. GiLMorR Place, ) 



AliT. XXX.— Of* the Retrf^ade Variation ofilic Ncedk. By 
Colonel Baaufoy, F. &c. In a X^ettec to Dr 

BuwaTxa» 

BVSBXT HfiATB, SVAHMOUy. 

Dear Sie, Xut May 1820. 

In addition to the mean monthly variation of the magnetic 

needle, I have tlie pleasure to send you a general Table, con- 
taimng my observations for three successive years, from whence 
it appesTBy that tlie fMxvmm ci the nfcBH/m variation at this 
jdaoe ooouned about the month of Mardi 1819; tliat suck is 

the fact, is evident, because in the first nine months of the se- 
cond year's observations^ the variation was greater than during 

• We have seen kUL-rs, from which it appears, that Sir Akxaader Jardi|te, 
a competent ju(j||g« Ql initchuieiyt it bigbl/ satislieU with lUie pefformanoB'Of thM 
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tlic corresponding months of the first year. The needle then 
Ifocsane constantly increasing in January^ diminifihing in Jb'ebru- 
aiy> Old inapeaiing again in Mardi the aame year^ muoe whidi 
time it has decreaaed^ as maybe aeen by the cocreqBondtpg 

montlilv varialuin of tlie stroiul and third years. 

It is on record^ that in I608 the compass pointed to the true 
Mth: the western Tariatioa haa theiefore been increaauig for 
16s yean, and is now retrograde ; but what is the limit of the 
tasteni declination, reniaius to be deterniinccl, as I cannot find 
any observations on the vaiiation oi the compass pnor to 16i8Qf 
ft which time it was ir east. I renuon. Dear Sir, yours 
yeiry sincerely, Mark Bsavfoy. 

TABLEy caniainin^ the Mormng^ Noon and Evening Months 
ijf Mem Vm^uUim of the Magnetic Needkjar Three Years* 

Variation West 



{Morning, 24 31 
Noon, fi 44 4S 
Evening, 24. 35 58 
IVforning, 24 32 20 
May, \ Noon, 2t 4? 35 
Evening, 24 34 45 
Moniiiigv f 4 91 09 
Noon, 
Evening, 
Morning, 
Noon, 



July. 



Aug. 



21 i2 14 
21. 31 45 
21 31 14 
24 42 06 
24 35 43 
24 31 16 
?i 42 51 



1818. 



April, 



May, 



June, 



July, 



^loming. 

Noon, 

Evening, 

Morning, 

Noon , 

Evening, 

Mfimltig, 

Noon, 

Evening, 

Morning, 

Noon, 

BTenbig, 



Oct. 



Noon, 

Evening, 24 33 45 
^Momini^ 24 33 02 
Noon, 24 41 35 
Bvening, 24 34 38 
? Morning, 21. 31 06 
4 Noon, 24 40 46 
y Evening, — ^ — 
( Moti^, 24 81 40 
Nov. \ Noon, 24 37 55 
( Evenin«^, — — — 
Morning. 24 34 03 
Noon, 24 S8 02 
Swoing, — — ^— 
Morning, ?i 34 03 



Dec 



18118, 



Noon, « i 89 

Evening, — 

i Morning, 24 84 M 
\ Noon, 24 40 51 

( Evening, -— 

( Morning, 24 33 IH 
X Noon, 24 41 3i 
(Rming, 24 S3 47 



Aug. 
Sept 
Oct. 
Nov. 

Dec 

1819. 

Jan. 

Fob. 

Mar. 



Noon, 
I Evening?, 
I Morniii|^, 
X Noon, 
Evening, 
Morning, 
Noon, 
Evening, 
Mofning^ 
Noon, 
Evening, 
Morning, 
Noon, 
BveniDg, 
Momiqgi 
Noon, 
Evemng, 
Mandag, 
Noon, 
Evening, 
i Morning, 
< Noon, 
( Evening, 



24 34 
24 44 

24 36 
2k 36 
24 45 
24 38 
24 98 
24 45 
24 37 
24 34 
24 U 
24 98 
21 31. 
2t 45 
9A 37 
24 34 
24 45 
24 37 
24 35 
2i 43 



1819. 



April, 



May, 



June, 



06 
50 
36 
18 
49 
35 
47 
11 
40 
24 
591 July, 
141 
10 
58 
50 
29 
22 
28 
36 
28 



Aug. 



Sept. 



24 »1 24 
24 41 41 

24 37 04 
24 41 20 

24 35 42 

24 39 5t 

24 84 17 
24 88 55 

24 33 18 
24 41 42 
24 85 17 



Oct. 



Nov. - 



Dec 

1820. 

Jan. 

Mar. 



f Morning, 
\ Noon, 

y Evening, 
X Morning, 
X Noon, 
(Bveoing, 
i Moraiaig, 
X Noon, 
I Evening, 
I Morning, 
•< Noon, 
(Braing, 

{Monilii|^ 
Noon, 
Evcniii^j, 
i Mornui(5, 
X Noon, 
y Evening, 
i Morning, 
Noon, 
Evening, 
Moniing, 
Noon, 
Evening, 
i Morning, 
X Noon, 
(Bvoai^g, 
?MoniiDg, 
X Noon, 
y Evening, 
i Morning, 
< Noon, 
( Evemng, 
I Morning, 
-< Noou, 
(Bvenkig, 



41 



24 32 36 
24 48 08 

24 34 59 
24 32 42 
24 41 92 
24 34 10 
84 3t 
24 41 
24 35 09 
24 32 31 
24 42 12 
§4 SSSf 
24 32 38 
24 42 49 
24 34 24 
24 32 29 
24 41 Si 
21- 33 27 
21 33 27 
24 40 08 

24 98 48 
84 88 48 

24 33 29 
24 37 20 

24 34 06 
24 37 54 

24 32 19 
84 38 07 

24 30 47 
24 39 33 
84 88 45 



J 



^^JiLE, coaiaining the Mean Variation each Twelve 

Manihs ObaervaHom, 



Morning, 24 32 28 

Noon, 24 41 14 



ltd Tear.' 

Morning, 24 84 45* Morning, 24* 32^ 86' 

xNoon, 24 43 21 \Soon, 24 40 23 



Eveniii^S 24 i>i 4G jEvtmng, 24 37 29] Evening, 2i U4 30 

4 

/ // 

{ ]?y tlie Morning observation, 2 09 1 , ^ 

Dccrea:ie,-| By the Noon observation, 2 58 VMefia> 2 49 
(.Bj the Evening observaUon^ 2 59 J 



fMonniig, 24 30 38 
il, ^ Noon, 24 40 29 
(Evening, U 81 58 



and&MtporaHtm oiBu^te^HeMdminf^gemw 
1819. 1820. 





JEUuo. 


Evapoaraticm. 




Inches. 


Inches. 


January, 


1.906 


1.400 


February, 


2.828 


X.430 


March, 


1.153 


2.680 


April, 


2.46R 


3.440 


May, 


3.063 


4.530 


June^ 


1.950 


4.250 


July, 


1.514 


4.930 


August, 


2.520 


4.720 


September, 


3.213 


8.550 


October, 


1.610 


2.280 


November, 


1.761 


1.230 




2.429 


0.710 


• 

Total, 


2a415 


85.150 



Montlb 




JBvifNintiaQ* 




Inclias. 


Inches. 


January, 


1.02 


0.36 


February, 


1.148 


0.765 


March, 


0.246 


4.170 


April, 


1.505 


3.750 



Baaombtkr. 



Higher Ist Jan. 1819, SO.OU K.H.E. 
Lowiil, «iat lf€v. l&ld> W.KW, 



Highest, 



TBsaMOKSTtm 

Ist Ang. 1819, 
lltli Pec. M9t 



Ml 



AftT. XX}LL^Froeeedmgi if Oe Ecyal Sodefy of Edm* 
Inirgh, (Cqntmued fnm Vol. II. p. 87&) 

M A Allak read a paper on the simtkr^ty 
betwMi the lockj of FsMmmd Salisbuiy Crags, 
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l82 Proceedings of the Royal Sodety of Edinbiia-gh, 

A|Mper by Dr Bvmterim md, i» a iMir q^ecM cf . kad 
€Kie» Thb paper MpoMirfied in oar p rc B cs i i t Nmiibcr, p. ll^ 

Dr Tule read a notice on the properties and culture of the 

^hormiuin tenax. 

JMflm:;^ iSl^A papar on diaiifi0% by Charh> BdMny^ Eaqf. 
iras laid before the Sodety. 

Dr Brewster commuincatod a notice respecting a new struc- 
ture which he bad discovered m tlie Apkime garnet* 

^jin/^— Apaperby Mr Sooresby vaa leal^ on anevm^ 
gUne for meaaano^ the di^ of the needle. 

Professor Jamcst>a gave an account of his particular views ie» 
apecting granite veins, and other ])oints in geognosy. 

An aaoouDt of the Fyiamkla cf Gia^ by Liaut^^oL Stxaftoo^ 
im md, and ilhiatraled by plana and aectiane.* 

A notice by Dr Brewster was read, respectiii^ a singular 
atnicturc in the diamond. See p. 9& 

,4prtf i7w--Lieat-€k4. Saaton awaimmifatad to the Sockiy 
• fuU aoQoiint of the Egy ptian Templea. The aoobunt of the 
temple of Ipsambid i.s ^ven in this Number, p. 62. 

Ma^ l.~Dr Duncan fan. read a short notioe on the Stetho- 
eoope^ an inatnunent invented by M» Laennec^ {^aldan of the 
Hoipted of Neekar at Paris &r inveatigating the diseases of 
the organs of tlic chest. It is exceedingly simple, consisting 
merely of a cyhnder al)out a foot long, and an inch and a half 
fatdiameteTy {imed leogtfawise by a hde | of an inoh wide^ and 
widened at one ^d in the fi>rm ^ a funnel the Whole diameter 
of the cylinder. It acLs partly as a prolongation of the ex- 
ternal ear, and partly by magmfying the sounds within the 
chest; aod» so far as Dr Duncan\i experience went» he kmA, 
M* Laennec^s obsenratioBs to be correct, and oomdeied th6 iiw 
strument as well calculated to improve our knowledge of many 
very important and obscure diseases. 

An account of the strata of the diamond mines at Mattyrnl* 
]y, by the late Dr James Anderson of Madras, ms read. See 
this Number, p. 72. 

Mr Cadell read an account of some idols brought irom India- 
in the year 1800 by Francis SimpsoDy Esq. and presented to the 
Sodety thiough tbehandsof Mr Cadell. They are are all carv- 
ed out of talcacepus schistus, of a difiereut grain in each %ure. 



Pro c e eUt^ 4^ the Bogol Sodcijif of Edmbur^ Itt 

ihiik fOceUu^ tiic Ibiknviug mmbera were i^iectcd : 

Couat Ittttbnq^ 

fiirJclin Meade, M.D. Dr WUUm MaodooAld of B«!ladim 

Mai/ 15. — ^Dr Duncan Sf?7. read a biogi jipliic m1 account of 
the late Dr 'Daniel Rutherford. I)r Rutherford was bom 
at Edinbiir^ on tiie dd November 1749. He took his cb* 
gfoe of M. B. hi lT7f , «id hb thens was entitled De Jire 
Fixo. In this dissertation he pointed out, for the first time, 
a new gaseous substance, since distinguivslied by the name of 
Asote or Nitrogen. HewasadmiUedaFeiiowof dleBlOya^CQI- 
l^ of Physlcbms on die 6di May 17^. In a paperon Nilre, 
read before the Philosophical Society in 1778, he described un- 
der the name of Vital Air» what is now called Oxygen Gras : he 
considered its basis as a neoessaxy constituent of every acU ; 
and he even stated it as not unliMy that by Ihb clement Aey 
were acid. On the death of Dr John Hope, in 1786, he was 
elected Professor of Botany and Keeper of the Botanical Gar- 
den, a duty which he discfaaiged till the time of his deaths 
wbidi took place on die ISth of Noveasber 1819!> in tha atfan- ^ 
ty-first year of his age. 



AaT* XXXII.— ProcseeZif^^ of the Wemerian Natural JRt^ 
lor^Smd^^ (Omtimied from Vol U. p. m) 

D a DswAE read a paper on the mode of 

nutrition of the hair, feathers and nails of animals. This pa- 
per will appear in the tlurd volume of the Memoirs of the So- 
da^, DOW in the press. At the same meeting, Professor Ja^ 
meson read a letter fifom Dr Bou^ of Paxis, contidnmg an ac 
count of die resemblance of the rocks of Auvergnc and the 
Yivarais to some of those of Scotland. 

ifart^ 11.— Mr John Stewart read a paper^ giving an ac* 
count of a collection of North American ferns, wfaidi he had 
received from Dr Torry of New York. It contained specimens 
of several rare and interesting species ; among others^ Schiza^ 



' t9i Froc^^dk^ of Um Wci mrimiSocifity. 

puulla ; Lycopo^ain reSexum, nar to NorAi Amwiam i m 

Equisetum, intermediate between iiinosuni and palustre, which 
seems tu be of a new s(>ecics, aad which Mr Stewart p r o pofl e A 
to distioguiah thus ; E. torfytrnmh ciulibiis iuqo^(^ nfom 
denns, hexagonb ici^iriaaciiKi ftdpnMb, flfm tetSBUM^^ 1$. 
tiillcrs liom the two nearest &])eLies, in the sheathsj in tiie aiigles 
of the stem, in height, und in general aspect. ' 

At the aain,e neetii^, JPnofemr Jameiaii nfd tamt obamrii- 
tioiMi on Dr Bou^s oomparison of the trap-rodui of AuTefgne 
to thobu oi ScoLiiiiid, and showed, in particular^ that the rocks 
of Arthur'^ Seat Hill, in the nqghbuurhood of Edinl^urgh^ 
mimt have )iad the fltnue origin 01 tfaoip of SojiiiKUcj Cx»g^ te> 

Marck S5.— The SMMaxy raad « cwnmiinioilkm finoni Mr 
Stevenson, civil engineer, relative to the state uf the bottom of 
the German Ocean or North Sea, and the chai]|pe8 it )s underr 
going; illusttatcd by aectjopt, founded on amneroua potindinga, 
l!*he eubatenoe tl]d$ paper will be liiuod in our ptmint Nmur 
ber, p. 42. At the same meeting, the Secretary communicat- 
ed the descriptions, by Mr Swamson of Liverppoli.of two new 
species of Picus iioni the'inteiior of Biniil. 



Art. XXXIII. Proceed^ngM qf the Cambridge Fhiioiopkkai 

Fkwi Mee^ng, Feb. fH. 18W.~1. Tkacsuat pre. 

rented to the Society a curious fossil body, picked up on the 
coast of Scarborough. He afterwards read a short notice^ ex* 
l^anstory of its locality and probable origm. 

% The Prendent (Professor Pariiah) read the first part cif 
his paper on I.sometriccd Pertpectiv'e. He first stat< d the diffi- 
culties he had formerly experienced m obtaining such represen* 
taftioiis of maduneiy as might be sufficient to enable a oomipon 
workmaii to set iip the oomj^ex modeh used in his lectures. 
To remedy this, he adopted a perspective, in Nvlileh all the 
parts of any soUd are laid down on the same scale. Thus a 
isube may be refn^nted by a hexagon, in which lilies are 
drawn from the alter&ite angles to the centre. In this perspcc« 
live the e(|ual Imes of tlic solid aie obviously represcnled byf 



I 



equal lines drawn in piano. On the same principle, lie deiiioii- 
stfated a fienes of other propositions, which became the founda- 
lioii uTpMOBptB Ibr the appKcutio p of the penpective to inoie oonip" 
plex eases. He afterwards gave some detmls on the adrnitages 
to be derived from an extended applic atitm of similar methods. 
* 3. Dr E. D. Clarke cammumoatod lua discovery of Cadmium 
in aone of the Eogfiah ores of amo, and gave a short aocounl 
of fais BMide of opeivllng. 

4. The results of a series of experiments made by Captain 
Fairfax^ in order to determine liie soundings al sea, by oWrving 
tlie times of deacent of diffiBreiit WB?e8» vera 

MirndkB.-^!. AkIfeerlimteRev. J.HailfltonewaAn^ 
one of tiie Secretaries. It described an ap])c:irancc presented 
by the weathered surfaces ot several specimens of calcareous 
aandatone ^sund in the cbfl^ near Searbofou^. The eacterior 
amflwe of the speohnens preasnGi a iramber of dah^hoped or 

conical masses, sometimes branching one from the other, which 
stand out in high reiiei. The appearance was supposed to take 
its rise Iran sopne nuffine production of the actinia or moBoaaa 
tnbe^ the oiganiaalioii'of whioh is knom to be very eboAned, 

and whose substance bears a smaU proportion to the superfidal 
extent which the a|iimai is enabl^ to occupy wiiea expanded 
bv water. 

A. The FraUent condtided his aamBUineatkm on the boIk 
jeet of nometrical-perspee^ve. 

3. Extracts were read from a paper " On the Reduction of 
certain Classes of Functional Equations to Equations of finite 
dtfge no c a .^ By J. F. W. Hefschel, £aq. 

4. A paper by Mr J. Okas, On aome Foanl reuaiiis of the 
Beaver found near Chatteris in Cambridgeshire. The first 
part of his paper contained some historical details, proving the 
beam to have been at one fame an inhabitant of Great Britain* 
It waa then ahawn, by quotadona from Dugdale^s Historj of 
the Fens, that the place where the bones were foinul, had for^ 
meriy been a considerable branch of communication between tiie 
Ouse and die Nsn, though it has now been choaked up uoce 
dian two eentories. After giving some anatonltcal details^ in« 
tended to prove thai the fossil bones in question belong to an 
^^uinijii of the same species as the beaver of Canada, the au« 



tlior oBnchidid by ofawmg, that Urn muation ni wlwali diii^ 
keoM nm fimid, agMW ividi vbat Qmnm had pimou&Iy 

termined, tiz. ^ That the bones of species which n« the same 
with tiiose wiitch still exbt alive^ are never £[MUid except ia the 
TCKjrbteil «ttimal dtpoata^ or U>otg wycbiroiidiwf Safnudop 
tbn iMfli rf rhwit. cwtm thi bntloiM of wTit hifcti or wnhwi^ 

March 20. — ^1. A paper was read on the Geology of Cornwall, 
and some otlier parts of the West of England, by Prolessor Sd^ft- 
mk. ThefiMfMof tbspytriwdmrotedtofloiiiegeiierali 
fiimAtm cd the Uraetm cf A* uiwyilji* The 
presented by the granitic tracts afterwards described. 

All the points on the coast where the granite and slate are seen 
in contact, were ammwitidt aod a mioute accouBl wm given 

two formations between Porth-Lemi and Mfanaon. Fkxb a 
general consideration of these phenomena, liie author endeavour- 
ed to e^blish the SaUmmg enm^minM (1.) That on a gree^ 
Mfe the kalles mke cmifarmtolhe gMtei bat tfaieftthe 

fiae of contact, the al«ty hmnm do not afipear to exh%it mif 

disposition towards conlorniky with the irregularities of the 
•urtace oa which they repose. (j&) That in aU akuataane where 
thtieha good demideiioi^ (tad, thtt rfo w^'ly 
out the whole contact of die gnoiite and die thtte,) many pro» 
longations of the central granite pass into the 8a|>enncumbent 
schist, and by their vancd mmificetions^ which have aveiy poe» 
lifale rocHnetion end direetien, prod«ce the phwi e men e of gni> 
nte Tebis. (3.) That these Teins, widi very Ihnked excepdonsi 
produce no alteration \n the dip or line oi direction of tlie schis- 
tose mniiiiti with which they are associated. (4*) That in die 
fhr iiMltfioes m iHnoh iMtaUifeioiit bodies ieleneoi the bede 
which eontain gramte mn% both the fciOee end the ireiBe eo»» 
tained in it, have inidtrgone the same disturbance. (5.) That 
k is probable that the graiute v&m are coteinporaueous with 
die rack wUch thcgr tierafee^ be. Im; The reedi^ of the 
ani^ portion of the paper was postpdAedL 
2. A Translation (hy Mr Tliouipson of St John^s Coll.) Horn 
Gyemmciaro's MS. account of the eruption of Mtm m 1819$ 
was feed. 
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. 1st Meeting' Easier Term, — April 17. — 1. A letter was read 
from the Rev. G. Davk to Dr W ood, detailing certain optical phe • 
DomeDa ob6«r«td «l JQlkhampton in ConiiniU oa A|iiii 4* 
AlMjftiMiowisohtervsdaboat theunu Tvo mode flint 
At Cbe MM time seen on the halo, at the extremities of an hori^ 
zontal line passing through the sua. The iialo and tlie two 
iaiagea, whkli vm iiMriy m bviight as tlie sun, continued vi. 
able Ibr mailj a quarter «f on hour. TlMt on tbe north Ada 
¥MiiiIn?il aonie niinotes before the otiier. The halo appaured 
of the same breadth as the sun, and near the mock suns exhi- 
bited a iorias of eoioma in the order of tha xainbow. Tba^ 
mak amvaca alao aaanatStQannyi^ahout tndiva nnlaata 
tba aavUMPOilcf ffilkhaflnlan. Abore die northern image, 
which was not ^uite so bright as the other, was an H])pcarance 
t£ two coloured bows, convex to each other. At this places 
lim i iwi n J nn halo araa viabla about tha trua aaau 

& A paperbyXF«Bafadhri,Eaq.waaiaadyOntheBolali0ii 
impressed bj Plates of Rock-crystal on the Planes of Polarization 
a£ the Rays of Light, as connected with certain peculiarities of its 
atyitallnntinn Mr.HamU haa fimd, that ifaa tiro kinda of 
inlatory (NT mcular polaiualion are rdatod to the Arection of 
the plagicdral faces in rock-crystal ; so that we can always infer ' 
the kind of polarisation when the crjatid eaduUts the smallest 
tnksa of titt pkgiadial |ilflifaii 

& A paper 1^ Bfr Whevdl vaa lead, ^ Om Ae Ponlion of the 
Apsides of orbitii of great eccentricity.'' The case considered is, 
when a body rovoLves acted on by a centxal force, varying ac- 
QonKng to an j ample law^ and at ita lower apside agproiicbea 
hiMmtely near to the cwtiaw To tins ultimate case^ Mr W. 
applies considerations which enable hiui to integrate the expres- 
sion ibr the angle between the apsides. It appears, that when 
tha law of tha ftro ia any dtteot power of the distance^ tUa 
angle ia a ri|^ ai^ie* In other eases, it assmnea differait 
lues greater than this, and finally becomes infinite, when the 
force varies as the inverse cube. 

Mei§ 1.^1.' A piqwr by the Prasideot on Pohur Nav^a&ai 
WBSTead. 

^ A paper by MrHerscliel was read, " On certaia remarkable 
inatfuices of deviaiion isxm Newton's scale m the tints devckv 
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ped by crystals with one «3as cf double lefteetidii on cxpom 

to polarised light/' • 

3. Observations on the Notation employed in the Calculus of 
Functions. By Charles Bafobage, £sq. was read. H]Sob|ectiras 
to give some account of tbe importaiit oonseqiteiioes wMdi 'M 

followed on the adoption of iinj u ovemcnts m notation. He then 
explained, by elaborate examples, tlie advantages to be deiived 
ftom the notation of functions in hs present improved state. 

LaH Mee&ng m ike Easier Tefm.'^Ma^ 15.«-^1. A paper 
by Mr Emmet on the Mathematical Principles of Cheoucal 
Pliiloe^^ophy ^vil.s read. 

2. Dr £. D. Clarke read a paper On ike Purpie PredtpiMe^ 
CdseUte* He concludes from his experiments, 1. That tlie two wi»- 

tals which are diemically combined in the purple powdo* of cas- 
wius, do not exist in a constant relative proportion. 2. That in what- 
ever proportion the gold may exist with regard to the tqi in the 
purple precipitate, there is no evidence to ihxnaat the opinioii 
pf its being in the metalHo stale. 

Professor Sedgwick coiicliided his pajx'r on the Geology 
of Cornwall, by describing th^ fK^histoee nxkn and the sub* 
' pnEnatp beds. 

4, A paper by Mr Christie was read On the Laws aeora^g to 

* wliich Masses of Iroii influence Miignetic Needles."** Instead of 
the hypothesb, that a mass of iron, disturbing a needle by ba^ 
coming a magnet, having its north and south pdles in the ujqper 
and lower port respectively, Mr Christie suppoaea the needle ti» 
be guided m its horizontal direction by nia^j^netic particles pass- 
ing through its centre in the direction of its nat^urai dip ; and 
the inm to act prindpally, if not whoiDy, on these partide^ 
causing, by dieir deviation towards it,, a oorrecponding devia* 
tion oi the horizontal needle. In confirmation oi' this, lie found 
by experiment, that when the disturbing moss is placed at the 
same distance- from the mi^netic oda a|id the eentie of Am 
needle, the deviation of the horiaontal needle, when properly ea» 
timated from the in^ignetic axis, is always the same, whether the 
mass be placed to the nortli, or tiic south, or any other point of 
the compass with respect to the needle. In a series of elaboratie 
experiments, he shews the mean ooinoidenoe of that results with 
tiioiji; to which die th^ry above dci>crib€d wpuld lead. 
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Londm. 

March 10. 18^. A. papeb was read, entitled^ " On tlie 
do^bly re£racttiig power of rodi-crystal as a means of mkrome- 
trical measQiemcnt, by the Bev. W. Peamrn, LL. D. F.R. S. 

The late Abbe Rochon pointed out a very ingenious mode of 
Gonstructiqg a micrometer by means of two prisms of rock cry- 
stal, cut and umted in a peculiar maoner. By placiTig between 
the object-glaaa and eye piece of a telescope, a double image 
k produced, and these two images may be brought into contact 
by means of a contrivance ibr bringing the prisms neai'er to or 
inore remote from the eye-piece. The most prominent disad- 
vantage of this plan is the difficulty and almost impossibiUty of 
pocuring plates of rock-Ncrystal of sufficient nze and of uiufbnn 
density. To remove this impediment, Dr Pearson constructs a 

. pnsmatic solid, (a solid oonsistiog of two prisms, united in such 
.a manner as to have two parallel faces^ and produce two ima- 
ges), and i^aoes it before the qre end of the tdescope. VhoB se* 
parated the two images of the object examinetl by a constant 
angle, dqpendii^ on that of the prism; and in order to bring 

. the inaages into contact, an eye-|neoe of variable power is applied 
to the telescope. By separating the lenses of wluch it oonnsts, a 
gradual increase of power is produced, and the divisions on the 
outside of the eye-tube point out the power The constant 
ai^e of the piisms, divided by the magnifying power of the in- 
strument, is the angular measure of the object euirouied. In 
the course of this paper, the author notices that the opticians of 
Palis, when dhected to cut a prism of rock-crystal which shall se- 
parate the images of an object any given number of mlnti^,make 
the angle of the prism itself equal to same number of degrees. 

* This variable ^e.piece wu invented by Dr Brewster in IS05, and a draw, 
ing and description of it was tlien sent to Mr Carey. TheappUci^on of it to douUe 
image micrometers is described in hi* Treatise on New Philosophical Instruments, 
, p. 66. 67. This eye-piece was many years afterwards brought out at Paris by 
M« Cauchoix, under the title of Polyalde^ and the invention of it Ima been ^uwrib- 
ed to this ingenious artist in the Edinburgh Reviewy vol. xxxii. p, 374. The same 
eye-piece forms the subject of a paper recently read before the Royal Society of 
London by Dr Kitchener, \$^o is said to have iuiproved it. — £ii. 
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April 10. — A paper was read On the construction and use 
of a new micrometrical eye-piece of a telescope by the Rev. 
W. Ftenon, LL. D. F.R.S. Member cf the A f te uM iiu i c i l So- 
ciety of London. 

The object of this communu^tlon is to exphun the practicid 

construction ot tlie new prismatic micrometer, aad tJie astrono- 
mksl eje-piece which Dr Pennon had invented, and to give to 
ihe Sodety the teaiihs cf Bome bbearmtkiiis be bad made wkh 
tbftt ingtrument. In order ta detevmhie the power e^ lbs tcio* 
S€u|>e in any given pobitiuii of the lenses ajiiiposing the e^^e- 
ptece^ it is necessary to be acquainted witli tlie tbcal distances of 
the Bemai glafiees of wUcb it connsts. Tbe mode fay "MA 
Dr Pearscm asoartained the focal distanee of any small km waa 
as follows : He placed it as the eye-glass to an object-glas^ . 
whose focal distance was accurately known ; thus ionuing an aa- 
troDomical telescope of tbe amplest kind^ bsving measured^ hf 
means of a dynameter, tbe magnifying power ef tbis mstrwneBty 
the focal distance oi' the eye-lens is cc[ual to the focal distance 
of the object-glass divided by the magnitymg power. At tbe 
conduskm of thir paper are ^ven several taUea ^tf* measure- 
ments several planets and double Stan eflfected by an instnw 
ment of the kind above described. 

Ma 7/ 12. — A letter was read irom the Rev. 6. Peacock, 
A. M. F. it. S. Felfew of Trinity Cdkge» Cambridge to 
C. Babbage, Esq. F. R. S. L. & E. giving an acooont of tbe 
means taken for establishing an obsci \ atorv at Cambridge. It 
is proposed to provide two sets of instruments^ one of which 
will be employed solely by tbe observer and bis assistaats. It is 
understood Aat these are to bate every peHection winch the pre- 
sent state of the art can give tliem ; and in mentioning the name 
of Mr Troughton as their maker, all other recommendation will 
be unnecessary. The other set of instruments are to be of less 
eosdy ooostrucdon, and are intended &r tbe instructaoo of those 

members of thv University who may be desirous of acquiring a 
knowledge of practical astronomy. The University have given 
L. 5000 as tbe em ntt e nc H m e ul of « airibseriptkm, whidi it is 
hoped will amount to L. Ifi^OOO^^the sum winch is cstMDated 

as the probable expence of the establishment. 
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A paper was read, on Double Stars, by James South, Esq. 

Since the publication of a pa|>er containing many valuable 
obeenrtttioiia <m this point of AMnmomyy by Sir William Her* 
arfiely Kty to whkh the author pays a jinft ttiliiite of adnim« 
tion, little has been added by subsequent obserrers. The 
improvement in lixed instruments ance the paper iiliuded to 
was vrititea has been so great, that the author has prapoa* 
«i to eaqiioy tbciB in cxanuning diese intofestkig objoolB, and 
a connderable number of the observations ecmtmned in the tsMt 
accouipanying tins communication, were made with aii aclira- 
« malic telescope, capable, in favourable circiimttanresj of nuigni- 
fymg 500 or €00 times, which is attached to an equatorial, 
uised as a transit instrument. Mr South observes that an eno- 
neous opinion is prevalent, that it is impossible to se|>arate double 
stars except in the absence of the moon and twilight ; but 
that this is in very many iostanoes unfounded, and that he hat 
tepamted nsatt double stan even during the piessnoa ef a ma* 
ridian sun. 

AST. XXXV^SCIENTXFIC INTELLIGENCE. 

I. NATUKAL FHILOSOPHr. 



ASTaOMOKY* 

1. Mr Dick's Observcttionfs on Mr Thomas Dick of 

Perth obMTved the planet Venus on the 16th October 1619^ 
when die was only 6 doj^ and 19 horns past the time of her su- 

pericN* conjunction with the Sun. Her distance from the 8an*a 
eastern limb was then only 1° 28' 42''. From this observation 
Mr Dick concUtdes, 1. That YeauB may be du^inctlj seen at 
file moment of her superior conjui^ctioQ widi it nodesste magm* 
fying power, when her geocentric latitude exceeds 1* 44' 4/7** ; 
and, % That during the space ol* 583 tkys, or about Id months, 
the tkae Yenua takes in moinag fsom one conjunction with the 
Son to a MIdb. m^anctkni^ua, wiienkerlatitiideaite 
of h^ superimr conjunction exoeeds.P 44' 47^, she mm^ be tern, 
meam of an equatorial t^Uscope^ every clear day wilhout in-' 



teff^tUm^ eacq^l ai the moment of her mfefiar confunetion, and 
Jmir dmjs before (mdiafierU, MrDic^conaidenikyolMwryatioiw 
as of great utility, in ascertainiiif; \\ liether or not \'cnus has an at- 
moqphere^ as Schroctar supposes ; and he suggests the propriety of 
emidoyiDg them, with the view of disoorfiriiig if any filniels euft 
in the inuneiMe interval of flulfioM 

and the Sun. In making day observations, Mr Jjk k has al- 
ways found, that the opaque screen which is used to mtercept 
the direct lays of the SuD| produces an elfect coereqponding tor 
its distanoe fiom die otject end of the tekieopc^ 

OPTICS. 

2. DiHant Visibility of Mamitams.'^The ioJiowiug observa- 
tioDs on the distance at which mountains have been teen poascaa 
oonsaderable interest : 

. . . . Diilsiietlft 

AuUianues. 



WmpliQra Mo«iiteliit» 9irW«Jaii«» §14 

Uowm Eq% Sandwich I«1m (S3 ktgues), - 180 

Chlmbot—P (4T leagues) * • • • ISO 

P)nikorTtaaiflii^8(mtliCapeorLMMMi*t 185 

ship's deck, - ^ . 115 



* DonM. Cagigalf, lie 

• Motiow • 100 

Athos, . • • DrClifkAy - 100 

i^t Peak, • • . • • • ' < 05 

■ttteMkcfWHAaiyt • « . * * M 



Mta Ifenrt ft«B ship's deck, • 

TlM Ohnt «t Cape Coaiarln, - 7S 

Pldo Pemmg ttem ship*! deck, . « • • 53 

The last six observations, and timt of die Peak of Tenenffis^ 
were made by a writer in the CakuUa Monikbf Journal. An 
example of a brig being seen in Scotland, at the distance of 95 

or 100 miles, by Captain Colby, will be found in this Journal, 
voLLp.411. 

3. Havyne. — From some good crystals of this rare nunend, 
which Dr Brewster has lately received from J. G. Cogswell, 
£«q, he haa aaocrtained that it has no double vefraction, and 

* HfmMdt*! Franaf NrntmHiM^ toI i. pi 08. Tht PMk «f VBwmAm \m 
been often Men at 36, 39, and 40 leagues. 

•f Id. p. 99. Noie. 
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therefore that its primitive form is either the cube, the reguho^ 
octohedrofi^ or the rhomboidai dodecahedron. Some of the cry* 
•tab have obvknuly the form of the rhomboiilal dodecahedron. 

qperiiywi which Or Biewiter bad fonnerlj fflfainiiHid» had 
(ecdived a polaasii^ structuxe from fumn and rapd oocfing* 

4i. 4€f!0^ of^ Sirene, an AcouiHc /nj^niMMiit— This in* 
rtrament) #]dck has reo^ved the name of 'Srene» ftom givhg 

out its si>unds under water, has been projxxscd by Baron Cogniard 
de hi Tour. It oiHisbts of a circular copper box, four inches in 
diameter. The upper s^irlhee is pimed'^ith 100 obli<}ue qier<** 
tures, eadi a qcuurter of a Bne fai width, and two Ibiee hag, 

ranged in a circle round the axis. In the centre of this surface 
is an axle, on which a Circular plate turns by a current ot air, 
or hy meMs of a simple mechaoism. This plate has also 100 
apertures ooRwpoiidmg to those in the sortee of thi» bok bs^ 
low It, having the same obliquity, bo* ifi the opposite durecMl^ 
The obliqiuty of these a|jertureii is not necessary to the prodiid. 
iion of fhie soufids, biit serves to ^tc inotion to the circulaf 
plgte^ hj tte impodte it rserives Ihsto the dnncnts of lor wl^ 
fasne ftom Hie lipertufee in the boK. Th^^ifMoT H p«lr oTM- 

lows being conveyed to the box h\ nieaiis of a tube, the circulirr 
plate is set iu motion^ and tlie apertures in the suii'ace of the 
box are attematdy open and shut tollie (tessage of4he «ir» %f 
wKch Aieelis a regular 

air, and a sound analogous to that -of tlie lunnan \o\cc is pro- 
ducedy becoming more or less acute according to the greater or 
leas rdoAty of the plate. When wtfter, m place of air, is made 
to pass through the apertures, sounds are equally produoM erei 
wheu it is entirely plunged in liie Haid, and the same nunibt r 
of conouisions producea the same sound a& in tlie air.*— jlitf<* (k 
Ckim.vi.lW. Xhb inslmBentianaBrijtliesamiraiiheoQr 
hieeMled by the late Db BMmm^ and. deseribed'ifr die oU 
Suppt to thej&ni^. Brit. Art. Tkmpkramjint, or in his works 
" now printing, vol. iv. p. 404. The intelligent reader,'^ says 
Dr Bobison, *^ mall see here an opening made great additions 
to practical mu8ic» and the means of producingp muacal soijind% 
of which we hare at present scarcely any conception ; and diia 

YOl^ III. NO. 5. JULY 18S20. M 
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manner of producing them is attfioded with the peculiar advaa- 
tage, that an instrumeBt aa oooilniGted.Gaa nevor gocnH time 

5. Yoke chcmgied breathing Hydrogen. — Mr Cooper has 
fiMUd, thai; if « peim ipaiks wiwiwriMifly after himidMng hy* 

drogen gas, ftr « bm momeiits Us voice suAn a diaoge, whieh 
soon goes off — Jmrfi. qf Science, No. xvii, ^. iSii. 

& BumioUi am Ike Inemue ^ Somd dmimg Nights 

It has been remaiked, even by the ancients, that the intensity 
of sound is greatly increased during the uigiit HiMptooUt was 
particiilarly . etmsk with thb ftot wlMn he heard tfaa jaobt oS 
tiwgnatdMfadscf tksOrmocom tWfd^ eumiiiids 
the Mission of the Apures. This noise is three times greater 
in the night than in the day* Some writers have ascribed this 
to th^ a^Bsadon of the humioi^g of insects, tfaa vagsog biids 
Iha mmiai of the wind ttjioii the leaves of treei ; but this 
cannot be the cause of it at the Orinoco, where the humming of 
insects is much greater in the night than in tiie day, and where 
the braeae is aavar felt till after sunset. Humboldt' thecefiare as* 

* jMiil— rat tft ihm ftwa—iwi nf thm man, whiffh mMa^ rm TOTfWIga- 

tiott and tntmlty of tound, by oppomg them with ennrents of 

air of diiferent density, and pai tiai undidations of the atmo- 
j^phere, caused by the imeyial heaUiy of different parts of the 
f/BomiL In theas case% the mycs of aouod are cUvided into 
two waves, where the demity of the medium' suddenly dianges, 
and a sort of acomtic mirage is produced, arising from the want 
of hcanqgwiwty of the air, in the same maouer as the lumimue 
sainigeia pwiduwid 6nm an amilqfoiis eauae.— i4Mii>4fa^CA»ai^ 
tOBL adiL n, IflfL 

» JT 

• % Mm Mutkd In^rummi.—M. SchaclaMtt oi Buttstead 
kastatvenlBd tt new nimitai hfywiiMtwwiiwtf ilty ImissoC whidh 
sve ptodiiead by ihort rods of burned woed, of various leai^lha 

and breadths, thrown into a state of vibration by a current of air. 
Its pianissimo resembles the Eolian harp, and it is described as 
i a M t a r i i i g Ae iisia i iiiM i ia, cUnoiiet, hrim, haodboy, and vioiim • 

8L Metliod fif playing on tkf Violin and the ViolinceUo at 
As aoais Itsi^^Mr James Watson, a Uind musician fixan OHm- 
dss^hai^i|^y9»ledaniediod by wUch he'can play upon these iwu 

«» 

I 

< * 
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instruments at oQce, with the greatest facility and correetoess. 
He pU^ en 4he vioHii m the usual manner, and on the viofiiw 
CiUii liy vieana Ina feet* fiBa "K^t feot ^oea into -a tort of 

bhoe at the end of the bow, and in consequence of his right 
thigh being supported by a spring attached to the chair on which 
lie Jie kaa tba f uU oomnaiid df Ut feolp wkboBt mKamsg 
WfAtigue. By wnwni of hb left foot ncli npon a w» of li> 

vers, by which he shortens the strings with great facility. Mr 
. Waison has frcquendy played thirteen and iourteen how^ m one 
iuff wAmJt my eolaioidinaiy bt^gua^ , 

' * ' ' . * M£CHAKIC8. 

9. Pf^fmcal Strength ^ Men.-^VL* Coulomb^ in bia fine 
'Memdr on tlie Physical Strength of Men, after lemafidng thai 

he had always iound the grenadiers to perform a third more 
work than the other companies, observes, that the mean quanti« 
tf of ectkm win with the nalHPi of the iood, end pwtimMiy 
wifli Ae dfanate. <<I 1imiieoiited,"liOi^r%^^greatTO^ 
at Martinique by the troc^, when the thermometer rarely stood 
below GS^ Fahrenheit; 'aiid I have executed in Friuace the same 
laadoi work by troops ; and. I an tttturodj that under the 14th 
d^peeof latitiidc^ wfaeio Ao ninmalnoefahragpiinnidbfeid 
with perspiration, the^ are not eapabk of hatf the quanHkf of 
daily work which they can furnish in our climaie.^ The follow- 
ing experiments by Peron, with Kegnier's dynamomelery fihoir 
that the individuai strength depends also on the dimatOi 
Bng&h, - . 71-4 

French, - • 69.2 

* ' Timor, - . 

Von SianMV l4Uid» - SIA 
JfoirHdlond, ^ fOA 

AY DaonrvAMxea. 

10. On the AppUcaHan of a Jet of Water to drive 4t JVa/er* 
wlieeL — M. More si of Milan has found that the force of a jet of 
water is greatly increased by raistng a rim about half an inch 
Ugh touttd the dicumferenoe of the dOse upon which it ii 
llifown. *nie Mlbwing resuits dytmned by ^Krecting a 
istreani of w ater oneiod^ square, against a plain disc, and one with 
a raised ©dge^ * 



IS6 Si^kn^yU liUemgenc$, 

Hfell^t of water in ^ • F^rt^ exerted on tiMt . Force exerted an the 
reservoir* ' ' plain dOisc. disc with a nosed 
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M. Morosi applietl rims 2 inches high with great success to 
tile verticmi flo»t4xNurdft i£ a horizoatal wheel, leaving aa aper- 
tttie beUnr, to iUoir' the mler lo eiaspe after it had esprnM 
kt-fbifet an die fttat-boavdi. Thw ninntrmufcui iiiejf In miimi 
dered as an extension of the principle of concave Jloat-boards^ 
which have been long used m horiaimlal wheei^ and which th^ 
^hl^alier Sordp found lo g^ve in practice a gxttbts eSiat ihaii 
pbin OHM in the xatio of ^ to% A fuller acoount of Mbraal^a 
experiments will be found in the BibUothegtut Univer^dlCf vol. 

\\, Campress^ibility of Water. — Mr Perkins, the ingenious 
inventor of the giderographic process of engraving described iu 
p. Mlai a^ppenv to have aKertamed tiiat wotcf is €OB|iffMilile ift 
a imi^ greater 'd^^vee* llian it appealed to be fitm ^e eicpoi- 
nients of Canton and Zinimcnvian. " Having filled a cylinder, 
three feet long and four inches diameter, with water, into whidi 
k 1^ or jArtmi ilae pataed through a atoflng bc«, and having a 
iSding firig upon ilie'nidf the whole was lowered 900 ftth 
into the sea, when it appeared, by the hituation of the sliding ring, 
that the column of water which pressed upon the ipston, had 
sunk it so as to have oompreaeed the water tme AnndkatM part of 
its bulk. The same apparatus was placed in aeanmm filled with 
vratcf, and secured very tight^ when a pressure e(|nal to 500 fa- 
thoms, was tbroid in by means of the hydraulic press, and the 
aame results aain the experinmnt in the. ocean took phwe.^ Lm^ 
fimJtmnitil nJAvU^ Na IL pu 140» 

MAOKXTISlf. 

• - ' a 

Fisher, who accopspaiued the cap^tkm trader CapCttn Buahan 

to the Spitsbergen seas, made a series of observations on the 
daily variation oi die needle, upon a small island on the N. W. 
9)ast of Sfaubergen, in latitude 79r W 20^.6, and kNi^tuda IV 
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the ISth to tlie Slst of August 1818, wuh -» 40^ 0^ 

and of those taken aitemcx>n, - • f7 1 ^ 

Difference, • 0 21 20 
Journal ^Sdenees^ N"* 17. p. 99. 

WdUel, Eiqt. K It & & iM jt0t cmpled n appantw 

railage Mill, near Leith, for measunng the ^umal vamtimi rf 
thf needle. The results of his observauons will be r^idarl/ 
libniMiiwiaiitf i1 hi thii iTnumil 

■ 

ICSTJECmOUMSTa' 

14. M^Uork Stones,— The celebrated M* le Marquis de \a 
PlmsB* whoi£ nmaoB vflft the n rinfiiwil eumKMrt df the koiar oo- 
gin oT niBtoark tfoDM, hM now ahMidaaad 

embraced that which gives tlicm a more distant ongni. In a 
rece^ paper on the kinar tables, read before tlie French Board 
Lnngifuikj QP the ggtb Mandh Afigife he aab, *tare themotioai 
of the phuBeti) end ^ Hft mtfBitfe aeonb^ eltarad hff die^ uttrnff- 
tion of comets, and by the impulse of small bodies, snnilar to 
meteoric stones, which we see talliug upon the earth, and wilidi 
■BDiiB to rnwfa finm the- fianthi <]£ rriifiitiai neiae*^ 

15. JStetreme Heat at Bagdad, — It appears by letters from 
Bagdad, dated Ui^ Sffth August 1819, that die heat of the 
mer there has exceeded any thing (hat was ever experienced hi 
that country. *• The thermometers, placed in tlie coolest part 
of the house, rose to 1^0^, and at midnight were sometimes at 
Ittf in the open au*» There had been in the oommenoemeat of 
August a storm, accompanied by a heavy rain, an event quite 
unprecedented, and the effect of it, on the burning soil already 
ofverheated by the fierce simoom, was similar to that of the hot* 
lifi€ stfMBi haiii* Muifiliidw'^of pie|iley both in the mhiIijf aqd 
hi die iMals of the city, dropped down dead firam the rntanse 
heat. A small caravan lost 22 persons in this manner in the 
last three days of its journey towards Bagdad. The-rivw rose 
iaonta^ ^ 6et atiove its ocdmaxy level, and became of a 
tnrind«ed eslear, and the watecs so oAWisii^, that it wes 
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impcMBlife to driak of diem. The exMm hM liad fttbifiledl 

at the date of the letter, but the thermometer even then was at 
105*. 

suil^red so lefmly from an earthquake in June last, (see p. 120. 
of this Number,) wa^ exposed on the 9th October to a dreadful 
8tor»^ which contkuied two days and two iBgbtBb Tlie tmi V€te 
toRiiqibytlwmli; tfaeMdt kid wMte, and tovai end >nOages 
dc at i o y e d by die wmidaliiNi cf tfaenveiv and brooks. Few 
the inhabitants lost their lives, but great numbers of cattle were 
destroyed. In the plains the water rose genenUy to tbe hmffA 
of four feet» and pkiughs wm earned aimj.to the fliiHiiwii of 
eemal niilea by die yioleiioe of die wind. 

17. Ham and Earihquake {» /ami.— ^Qn die 8di March 
it ndned 9b Heavily (br f4 Notita iii die Ua ' iitu n y of JDiago- 

logo, that a number of the hills Avere burst witli the water. 
The hill of Paroda was rent in five diiferent places to the length 
of three roods in each place ; three keoaee fim hwied m die 
earthy end a Javan ee c kilhd. Maewef eardi rolled dboiitfiom 
the hills of SomHo, Tromper, Maughe, Pasges and Bodollo, 
(all of which were rent,) into the rireia Kayen and JSilitOy by 
which 80 houses were destroyed. 

On die S9di of BCardi a severe earQi^oaiiDe ^wi eKpertmoed 
in Bjokjokarta, fifom N. W. to S. E. accompanied by a noise 
like the rulliiig of a nunibcr of carriages. The shock was re- 
pented three times. In the Hussar Barracks, the sabres h«B||^ 
ingointhe wall stnicdLone aaodier so miendy, dwt the officer oo 
duty dioqgjht the men ware fighting. Mia^ Amnuiif toL ut. 
p. 409. * 

. U. CHEMISTRY. 

18. Gliadine and Zimome. — M. Tatidey lias found that the 
gtotSB of wheat may be decomposed into two priniipisn, giia^ 

Mm jbm'^g^ii^^ > 

fto^^jPAi^ No. bixjiix. p. i90. 

19. CvHAis of mlmn^ Omacum Wheai Flours 

M. Taddey having noticed that a fine blue colour was develop* 
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' Chtmbi^ lift 

ed by nuxing powdered guiacum and wheat floiir, emjf^oyed 
M. Hudoiphi to prosecute the iaquiiy. M. Budolphi founds 
1« Thai wfan. the gaatoamaiid fuxm Mmh aee koedbd tof^ 
iStrntf no cdoiir k d«reloped. fL TlMt the guiaeiuB eciMdjr 
becomes blue when tlie flour contains little gluten, or when the 
flour has undergiuie any alteration in its qualities; aod, d. 
Thai ivfaoa gMn or wmHmm m kneaded widi piHiikfed gniiK 
euiiiy die nnattive anNunea ■ a' Teiy pve Uoe coleiif* GienMfe 

de Phasic. 2d Biiiiest. ISl^. 

5M>. Indigo.—J}r Thoniaon ^has ibund that mSg», m tha 
alate of a gprnmh-yellow eohiMe pigment, is eompoaed of - 

5 atoms oxygen, - - 5.00 

7 caxfaont • - 5.25 

1 awte, - LT5 

Ahh, of Phil. No. xe* jp. 46T* 

SI. Camphor. — ^Dr Thomson has found that camphor melta 
vhnalMMdlniieP/ and boikatthetcDpiv^^ Ha 

ucufUinnH i^to he composed of ' - 

8| atoms carbon, «- - . 6.375 
10 hjfdtiQgen, • * ^ l^^BO 

1 osjgBd, • . 1^ 

iffin. o^ /'ML No. Ixxxbt* 9Ml 

2^ Ai^z£» Alkali caikd ^Srudne.— This, new alkah was disco- 
TOwd m the Mae Aiymhimhaik ( Jgrnflea mH ij^mniirkm ) hy 
MM > Wieiiar and Catyenteu, who i Be eof w ed strychnine. (Sea 

Vol. T. of this Journal, p. SIO.) When briicine is dissolved 
in boiling alcohol, and crystalliaed by spontaneous evaporation, 
il yidda oolomkiB and tnanpaieiit ciyatala, in the form of 
eMiqae <|uadiangidaf pfitang 

SS. Cmtbmikm ^ C2bA.— Aboni 9i& pieoes ot' 

eiodi, each of whidi oontamed neaely 80 eUs, were deposited 
wponwiooden planks in a edHar at Lyons, on the Mi Jdy 1815, 

in order to conceal tliem froui the armies which then overran 
France. lor the manufacture of the cloth, 25 lb. <^ oil were 
need for a quintal of wool» and die doth wii quite gveaay» eai& 



piece weighing from SO lb. to 90 Ik The cellar had an openini^ 
t0 Ike noKtlif wliich was carefully shut op with dung^ and tbm 
door wMMMeakd hj buadbi of vbe propsi whkit ft n ly mSU 

tnitted the air. On the morning of the 4th August an intole- 
rable smell was felt> and the person who entared the cellar was 
surrcMandedwilli a thick mmtkm, which he miid not support. 
A. Apirt iHHi iftsvwda Iw 8e"flMtMMl with pMomtMBf hnldiiig 

a stable lanthorn m liit hmd, and mm astonished to perc^ve 

a shapeless glutinous mass, apparently in a state of putrefaction. 
He then removed the dung from the openings, and as soon as a 
cueuhtkni of air was estahliahed^ the dodi instantly tDcik. fire* 
In another oomer of the ceOar li^ a heap of atuA wMdi had 
been ungreased and prepared for the fuller, but they had suf- 
fered no change. The above particulars were carefully esta* 
bfiihed fay jyUCochani— *€^owle remh$ des IVmmm d$ la Soc^ 
Roy. IPAgftitiL H BUL Nut. de Iffons^ ptmr 1817. 

24. Morphia.— Dr Thomson has found that the onngtiHienti 
nf M^te tte a» folbws : 



Hydrogen, - OuQW . , W 

Carbon, - 0,45)88 24 

O^ygen^ - - - MSyi la 

1 — — 

1.0000 

Haioa tht ira^^t of an inli||mii parlkle of mprplua is 
i6. Jtefc.*--!)* ThomsoM his Ibuoid t^ 

SMtAof 

Hydrogen, ^ 1.875 il' 

0«.ygai» - 3.000 ^ . • 

11^75 : 

III. 0£1^£RAL SaSNCE. . . 

26. Growth qf the Uredo Nivalis, the cohurmg mailer of 
Med Snow. — ^Mr F. Bauer has £bund tliat ti^ red globules of 
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this fungus vegetated and produced new fungi when they were 
placed in fresh snow. He jttcertained that tbey vegetated in water 
idone, but in this case they produoed grem m place of led |^ 
Imles. Theortgbalfaiigi weroUOedl^exposuie to«^^ 

cold ; but their seeds retained vitality, and when immersed in 
SQowy regenerated new f ungi» generally of a red colour. 

in. Dmcriptum of Rare Pfanls in ihe Bokmk Garden ai 

Berlin,'^The first number of a description of the rare pianta 
growing in the Botanic Garden at Berlin has just appeared, un- 
der the auspices of the minister who presides over the seientifie 
departBMttt The plaleB are eoloimd, snd the emBgmmt^ of 
tiie whole is like that of Andrews^ Repository. 

. j^. Smdden chcmge of MabU in an exotic Plant— Three 
ymttn ago^ St 6. S. Mackenne reosrred from Mr Ifacnab, of 
liie Bdtaiiie Ckuden at Edmburgh, a plant of the TrUmm 

media, a native of the Cape of Good Hope. This plant was re- 
markable for g^iiy into flower at the beginning of our winter, 
w i uUi is the swmner of ita nstivv elinftle^ sond coiitnnnig in 
fcwer aomedmes ^1 themuMfeof May. La^t year, Sir Geoige 
Mackenzie informs us, he had ixccasion to take up his plant to 
diiride the offsets. Three of them came into flower, one in Sep- 
tsnbeiv and the other two towuds the end of Oetober ( but the 
Meweiv wcs^ totally destroyed by die -severe IVost of laet wmw 
tcr, and Uvo of the plants killed. A fourth offset did not 
show any flower in autiunn» but continued vigorous, notwith- ^ 
Mndingthe Aost; and^eontiMytotheanudhabttof liiepfanit» 
H shol up die Hower-stalk in the month of Mmy. We shoidd 

he glad to be iiifonnetl hv any persons who may j)ossess the 

tritoma media» whether they have remarked a samilar change of 

29. Geological Map of Gerviany. We understand that Ba- 
ron Leopold Von Buck h^is been long engaged in collecting 
materials for a geological map of Germany^ to the pnbhcatioii 
of lAAAi nuneralog^ will look forward with much impadenoe. 

SO. Mr Knight 011 ilie difference between Sprwg and Wmter 
fdkd Tmber.—Mx T. A. Knight has ascertained, by direct ex^ 
periment, that there is a striking difbrenoe between the proper* 
ties of spring and winter felled timber; the former absorbing 
much more moisture than the other. He isof opinion^ that oak 
rpL. in. DO. 5. xotT o 
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timber would be mudi impioved if the tree, after bn% buked 
in the sprii^, was permitted to etvnd till die fbikywiiig winter. 

Bunated on the S6th February 1820^ that the populataon of 

Glasgow is 148,798. 

tt. BrUiol /«M<iliillofi.— A new Lataary and Philosopluaal 

Institution has l)ecn Ibuiiiiid at Ihistol. The ibundation-stone 
of a magniidceut builduag ibr tius purpose waft laid oa the ^ib 
febniaiy I8mk 

S^. Sociely of Civil Engineers. — On tlie 2d January 1818, 
A number of persom practically ooonected with the profession <^ 
• chrfl engineer, met and agreed upon the plan of an inatitutioD, 
and haive einoe thai time been employed in fbrming lawi and re- 
gulations iur iu goveiiinient. Having accoiiiplished this part 
4if ,the object, it was resolved at a meeting held on the 3d 
bruary 1^ to invite Thomaa Tciixd, £aq. d^eopnaor, to 
hioomt Frerident of the Soaety. Mr Tdlbid having aoeepted 
tltis office, the institution may be considered as established, and an 
<l|^iQrtunity is now aiiorded to qualified persons to become Ordi^ 
aaiytCcmspcndingyorHonoMa^Membm Theleadii)^oki|aeta 
cf die institution are^ Ist, To mm a diqpoatory of useful telap 
of descriptions of various works, of new inventions, of discoveries, 
&c. on subjects connect^ witli the pro&ssioa ot' a oivii eog^neer. 
^ToooUectaUtMmjofbooka*, nia|ia» drawii^ te. whiobave 
VseAd in die prafesiioo. The number of members is &nled, 
and is divided into three classes: Lst, Ordinary Members, are 
those who^ by. profession, are practioal engineers, and whoae places 
'of resideDoa admit of their iienesal attendanea at tlia meattnAL 
fld, Corresponding members (by pn^ession praclkal engnMsn) . 
are those whose phices of residence do not allow of their frequent 
attendance at tlie meeting^. Hoporary members are persona 
who have wfitt^ on topics connected inth the pinlesmi of an 
a^^lineer, and from wl^om no pecuinary contiibntion n expaefiel 

From the ability and zeal of many of the gentlemen who take the 
lead in tiiis Society^ we entertain very i^iguine hopes tliat it will 
be an institution equally bonourable and usefu) to our eountiy. 

* Id Uifo the lattittttioii hu mads gveit i«o|iciis, uA abesdj pMMNet « moH 
^Fflnrfjila tiottMlloiu, 

fi ' '" 

i ■ 
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* 84 Fermmal Gof^Hd beiwem lAeitieniimi CoBet and « Tigeti. 
^lieuteiuait CoDeC of tihe Bombaj Army hai^iig heard that m 

very large tiger had destroyed seven iiiliabiUints of an acljacent 
idllage, resolved, with another ofHcer, to attempt the destruction 
of the moimter* Having ordered aevea elephantSi thqr went in 
qaest of the ammal, whidi they fimnd deeping beneath a buah. 
Roused by the noise of the elephants, he made a furious charge 
upon them, and Lieutenant Collet's elephant received him on 
her flhoulder, the odier she having turned about and run dl( 
noCwithatanding the exertions of the riders. The elephant shook 
oft' the tifTcr; and Lieutenant Collet having fired two balls at 
him, he fell, but agaui recovering himself, he made a spring at 
lieutenant CoUet Having inissed his object, he seized the de- 
phaat by her hind leg, and having received a kick from hoTt 
and another biiU, he let go his hold, and fell a second time. 
Suqpposing that he was now disabled, Lieutenant Collet very 
iisUy dismounted, with the resdution of kilUng him with hb 
fHstols; hut the tiger, who had only been cmiching to takean- 
other spring, flew upon Lieutenant Colic and caught him in 
> his mouth. The strength and intrepidity of the Lieutenant, 
fasfimver, did not forsake him : he immediately fired his pntol 
into the tiger^s body; and finding that this had no cftot, he dis* 
engaged his arm with all his force, and directing the other pistol 
to his heart, he at la&t destroyed him, after receiving twenty-ifive 
sevm woundftr— ^iMote Jomml^ Na p. 460. 

which rises in the cavearn of the Glacier of Mount Tauren, runs 
through the valky of Achen^hal, and atter reaching the Gulf of 
TamwHitthnywsitsdforeraadevatiffiof fiOOO&et Thenam 
five great fidb, the last of whidi fims a most magnificent anh 
of waters, which is resolved into a spray before it reaches the 
ground. The noise of the waters is so t^nbk, that it is heard 
at the distance of more than a leagui^ and the curreiit of tt^ 
duoed by the descent of the water is so vident, that it drives 
back those who attempt to advance towards die Gulf. It is ne« 
oessary, therefore, to approach it by walking backwards. 

36. Golden Image of the Idoi ViehmL— This valuable image 
was found at Nassick in May 1^18, with jewels and odier pro- 
perty belonging to the Feishwa. It is composed of the {lur^ 
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gold fiom McMint Ophir, and w&ghs S70 tokft. fikiee 1^7» 

when it was made, it has been preserved with the highest vene- 
raUon as one of the principal household deiliigs th^ family of 
JjtKwt^BB ttod his dcfloeodiuits* A huiimcous and expennv^ 
cfltabHduiient of bramins* and other attendsnts^ were inaintahw . 
ccl for it. It accompanied the late Feishwa in all his pilgnma* 
ges, in a state palanquin^ escorted by some of his choicest troopa* 
Jhmng the late Mahratfa Wj, the deity was sent in this ioan* 
Mr to NaflBick» wfaeie it vat diaoovened ihe Britirii anlhorif 
ties, and sent to Poonah. As it is intended to be m)ld» it is ho* 
ped that tlie East India Company will purchase it for their 
museum. It is now deposited in the Camgaay^ ^^*'nyf(|? wajD&» 
hmm^JHaik Joumait vol ix. p. 



9th Februfury IBSO. 

8- To William lioD(;«ft of Suffolk Stmt» Cbaiiag Cjdqb(» • 
.ONlilf of M i ddhac y^ IiMMfrtawt «ii the N«rf z^bmitiiiH . 
^ A sidbntitute for an aaehor, wkich fca oalb a fllodk Analm* 

SeaM at Edinburgh 22d March 18^0. 

ik To Wn.i4AM BBoenoinr of Bolaod Sti«et, tan/Cf of 
MiMaaex, gmillBnaiii— Iimotieii of Cerlttn kaprovMaiittl 

in wire-drawing.'^ Sealed at Edinbuigh StStA March 1'890. 

To Amxt fvLLAT tfao yoiuigo r , of St Panl^i Chuidi 
Yavd, LondoD, ^ndamaa >^xpmABmj For enermting into 

glass vessels and utensils, white, or other coloured, paintetl, or 
Otherwise ornamented figures, ^arms, crests, cyphers and other 
ormuiienl8» snde of eomposilioii, metal, or oilier auttdUe Biota» 
nds.* (Med at fidinburgh Ml Manh 18K0. 

ft To JosiAH Paekes of the city of Warwick, cotton. 
manu&cturer :— InTeQt]0ii, *^ A new and improved method qf 
teeeening the consumption of fuel in ateanKenj^nes and fumacet 

in general, and for consuming smoke,'' Sealed at Edinburgh 
SOth May 1820; 

4 ■ 

« . ' • 

I*. Nwil, Printer. 
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Abt. I. — Aasamd Corruffmdence between Mr Fame arid 

Niger, By the Rev. William Baown, D. B. Ifinister ai 

Eskdalemiiir. Commuaicated by the Author. (Continued 
from p. 114 Now V»J 

I^Hfi infonotttioii oontained in » focmer avtielie, vith • tender 
of his Loango and Mayumba Tocabulary, formed the subttmioe 

of Mr ■MaxwelPs first letter to Mr Park. That Mr l*ark iiught 
enjoy the advantage of all the experience which Mr MasLwell 
doivedfiom nteisiTaji^ toAftkat ti^^Teof wUdivmup 
the Congo, as master of a tfadbg iFeaid, and eonducted, as we 
Iiave seen, with unusual intelligence and ability, Mr Maxwell 
wrote him a second letter three months afterwards, (1st J^muary 
1805,) in which he oommunicated some additional ipfimmitioiv 
csf which the foUowiii^ is a Kteral abstcaot 

Mr Maxweirs ascent of the CoiigOj as formerly stated, would 
have been conducted under the pretence of trader which would 
bave enabled hiui to secure the fidehty of those nati?«s whom be 
gwiat necissarily have hired at Cafaenda or Embomina. But^m 
the event of its being prosecuted entirely as a voyage of disco- 
very ^ the case would be somewhat altered ; for he did not know 
bow far such a number of the natives oould then be depended 
upcm. As Bans^ Con^ hovever, u ndioned the^Mnnlpelier 
c£ Africa, we may reasonably conclude that the marsh effluvia* 
arising from tlic low n rounds and stagnant water alxjut the- 
uaoutli of the jdver, are attracted and coadenied by the momatainft 
east of Embomma^ rendenng the countiy to the eastward ef 
tk^stit mbuntttns healthy fike Baaza Congo, (which is said 
to be at no great distance,) as his boats indeed foundj^ ^hen triu 
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906 Dr Brown on ty Com^jpomknci hetweem Mr Park 

din|r to Noki Congo, 60 miles above Endbonflim. A lExk^ 
ropeaii, therefore, would probably sustain the fatigue of such an 
«qpadition tdtiibly well. A hundred whites, in ten boats, t» 
|ii0fid» m mdi as piwiMt ngpiait ctwritiei^ and fitted oul in 
iSsm wmj he proposed in his former letter, haynig <Mily a prinoe 
or chief from Cabeuda, with three or four ol his doniestks 
m iioguifttSy who could easily be procured there, might sur- 
nount €fcr)r difficiihjr. Mr Maxwell bad no beatation in de^ 
darif^ h aa hb linn bdief, that, in other of these ways, such 
an adventure migJil be conducted to a pimperous issue in five 
mont lis, erven shotild the Congo fBcm^ to be a ooaUnmUian of 
ilieNi^» aiiimi^ IW da^ In aaoend lha itmm, and Alto 
satam. He bad, hewwer, not bkmIi doubt of the identity of 
the two rivers, as none but a nartherly direction would afford 
scope ior a longer course than eight or nine hundred miles ; 
n ^Manoo ray inadequate indee d, to the eottectkRi of auah 
m irast qnawtify of water aa Is dbdhaiged by the Congo. Aa 
the commonly received opinion of llie Nigtr losing itieli" in 
lakesy rests soleiy on the authori^ of the andents, we may 

iMtim» die liver smiling to m inland sea, Bke Lake 8wpgiior» 

or any other cause, determined them to relinquish the ])ursuit, 
tbey would, as th^r only apology, say tliat it ended there ; and 
m9 asay mdSy imagine^ that in nany pieces^ it doea expand 
inia iMBwense lakea» IBhit we are not left to ^jeetuie on tUa 
pohit, for that the Congo does so, says Mr Maxwell, is past all 
doubt, irom the innumerable islands of bulrush and other aqua- 
tie plants that are continuaUy floating down ; and these islands 
vMfofmlahfy eome item abore the falls, for tbey could not be 
formed on the margin of a rapid running river, some of them 
being 60 yards in diameter, having their roots iirmly entangled 
and wwe toigetlMry as may wdl be supposed finom dieir snstain- 
iiBg Ac ooti cua a o ii at the cataraets in sndi large portioos ; rm^ 
Bering it ne c e s s a r y , wlnle Tessris fie at andhor m Ae stream, to 
have a man constantly at the helm to steer clear of them. 
Should Government, tlierefore^ undertake this expedition, Mr 
Maxwell tfmdts -that tbesa borta and men eould eas^ be aeot 
o«it IB seme of die Kin|fB riijps, that are oeoanondHy oiArd 
ot^ il^$e stations, s^d might run up the river witli jperfect free* 
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dom and aifety, fay duat, toOyaCxar Haven, wime tlie boste 
ccMDddlx^gotout,and£8pB(diedupoiillie^ And when they 

hml completed their researches, and retiimcd down the river, the 
boats could be sold to the shipping lying there, and the men take 
their passage to the West IiuiieB in the fi»t yn&Kh that sailed, 
mikie a ftigate happened to be upon Aat station at the linw. 
Mr Mainrell entertains little apprehension of the success of suck 
an adventure, even with white people, thougii there can be no 
doubt that a certain proportion blacks would answer the pur« 
posemuehbettirvif theyeouldbetruslied; and he thhifcs^ that 
a dioioe set of boat-boys, if 'that was thought advisaMe, might 
be hirt d at Ca|>e Coast and Anna Maboe, through the influence 
of the governor of that settlement. It would also be of the lirat 
fsonsequcnoey he thmks) t» asosnd the xiver while it has the least 
water and current, and the strongest 8ea4nteies; he wwdd, 
therefore, instead of the time formerly |>ou^ted out as best suit- 
ing hixoseit' in the way of trade, advise those going on a voyage 
of disooverjr« to set off with their boats about the ktterendof 
August, or the begininng of September, daring wfaieh huit 
month, and the ^ater part of October, they would experience 
less di&cuity than at any other season -y ibr he had no doubt of 
tfie sea-breeaes, during these monthsy extending dOO or 4M. 
miles up the country. His boats Ibund than as strong at Nold 
Congo as they were lower down the river; and at that dis- 
tance, be condudes, the country begins to be more upon a level, 
as the river must then, eonsidering its rapid descent £(m 160 
nukS) flcm Booia Broka to die ocsean, and the mwurtainocs nft- 
ture of the country through which it issues, be nearly upon 
the same elevation witli the source of the Senegal, which per* 
haps has not a run of more than 700 miles, 800 of which aee in 
Ae tide's way. The Maymnba traders diat Mr Maxwell nset 
widi corroborated this idea ; for they told him, that thar coun- 
try was one continued Ibrest, and that the river (Enzaddi) 
there, appeared much larger than at Embomma ; md from the 
ttomber of dayB they had been upon the road, hecalcnlatad 
that they had travelled upwardi of 400 mileSb He alio thought 
that the season he recommended for thilr depaituic would be 
peculiarly favourable for passing the cataracts, as it would not 
lequire the boats to be canied so tBBt, in cider to avoid the con- 
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ii)v>ti vJ7is I ciovv, and the sucLion above the falN, as it ^vuuld do 
during Uie iiood; aad besides^ it would be the very best time 
to compter the msm, which constkiite the ooltjr fantddMe ob- 
•Itde to audi on adv«fiit]ii% a» they would have ootnmgnoed ift 
North Airica three luonlhs beiore the boats ^vi out IVoin Oyster 
liavei^ and by thus leaving the rains behind them, they could 
ftasfeneam no wet weather until droppii^ down the (iter four 
monthe eftmrnrds. The hest time thenfinre^ aoooidiiig to Mr 

Maxwell, fur Air I'ark and Ins parly tu leave England, aiiovv- 

ing the vessel a three muntiis passage out, would be the end 
jA^ May. 

Sudi was the oohreflpoiidenoe hetween Mr MkscwiU and Mr 

Paik; the whole oi which evidently turns u\}on two points; 
1st, Whether the Congo can reasonably be admitted as the 
mouth of the Mtger ? mit ftdfy^ If admittedi whether it would 
he hotter to aeeend the slreaiii in quest of Wangara, or desoend 

the Niger in quest of the Conjro ? Tho first of these |)oints, 
vi^ that the Congo is the outlet ot tiie Ni^, ajppears probable 
ftom the immwisr me of the river, when eompared with the 

short distaiiee hetween the SM ttid the bedc4MiQeof the coantryf 

I'rom its having the colour of brick even at the end of the dry sea- 
f?on, when all the utlier great rivers of Africa, beyond the reach of 
the Ude^ are of a blue or dark colour* From the vast numhcr 
of floating ishoidsy of whichitisnewftee; (Mr Maxwell in&mi* 
ed me diat he saw generally three or feur large ones every day, 
all the time he was in the river), and especially from its annual 
increase into full flood six weeks bedbre tlie rains coirnneni^ in 
South Africa these circumstenoes evidently shew, that its vo. 
hmie of water b entiielj ^sproportkmed to its apparent goognu 
phical domain ; and that it draw s its resources from a greater 
dirtanre to the nordiward than is genecaliy supposed* , In fmctf 
it appears to have robhed all the riven on the westsni shoiw of 
Africa of thar hhlh^right ; fiir though many of them sue navi. 
gahle as far as the tide goes, yet when com|Ku\ d wilh the Con- 
go^ they xlwindle into brooks, which proves that it can be no 
great distance from the sea to their souroe» and that there must, 
daring the rainy seastm of four monthsy he a prodigious aecu* 
nuilatioa of waters to the eastward of the mountains from ^\ hich 
they takb their rise» such as» without an adequate drain, like 
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the Congo, would inundate a great extent of the interior of 
Africa. We have indeed heard much ot the iiiHuence of evapo- 
ration ; but when ap^ed to the piesent case, the questaon still 
how has l3ie Congo so far outstripped all its fellows P It 
must draw its immense resources from some quarter ; antl there 
does not appear a more likely hypothesis than that which sup- 
.poses it to stretch to Wangara, past the Mountains of - the 
Mood, and llius become the outlet of that immensQ dr^^n which 

is kni)\\ n to exist in the interior of Africa/"* 
' There is \)ut one objeetion to this reasoning that appears in any 
degree fbnnidable, and which was stated to Mr Park, although 
not oontaoned in the coriespoadence ; namely, the difference of 
time between the floods of the Niger and tlic Congo, which is no 
less than three months. The answer given was in substance as 
follows. From every account which Mr Park obtained of the 
Niger, it appears to be a sluggish running stream, betweai SiU 
la and Wangara. And, in confinnation of this, we may re- 
mark, that in the memoir at the end of Mr Parka's Travels, it 
is particularly stated by Major Rennel, that the distance be- 
tweto Tombuctoo and Houssa is' ftOO milesy which tidces the 
merchants eight days, in thwr denary wny of sailing, to go 
and return. With us it may appear an unnecessary waste of 
time, being no more than a mile ]^cr hour straight forward; 
but those conversant with the inhind navigation of rivers, know 
wdl bow troublesome those calms are, which are occasioned by 
cluni])s of trees and elevationsi of the shore. They frequently, 
in the sea-phrase, take the wind Ironi the sails," and lea\ e 
bim to the rate of the current alone* It is not to be wondered 
at, therefore, if these ^00 miles, with the necessary windings of 
the river, which we may estimate at 32 miles more, should take 
them eight days in descending, when the boats are heavily 
loaded, for this is at the rate of ^ miles per day. But how, 
it may be said, can they return in the same time ftxim Houssa to 
Tombuctoo ? I answer, it is particiil.u lv mentioned, in this last 
case, that tliey can only do it when they have a f|ood breeze ; 
ibr if the windings of the river be 9ISift miles, and the p rogres s of 
the stream which they have to overcome be about a mile per hour, 
or 19^ miles in all, this makes the real distance between the t^rq 
places tabc 4iM nule&> or 53 miles per day, whic^ even witi^ 
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Use of tails, is perhaps fully as much «• they ctti aeoqwaplklu 

From these observations, then, it appears, that in descending to 
Houssa, in whatever way tliey sail, they do little more tliaa 
float dovn the strain daiii^ thev butdMt, 
in returning to Tombuetoo, thej need die aanrtflonee of a good 
breeze to reach it in the same length of time. Allowing, ther&- 
ipre» a mile per hour as the average fate of the current, and 
Itoppofling the dietance between Waagrn and tbe t^ftperamt 
Ms of the Congo to be 900Q anlesi wUeh ippens fiom llie 
JHap to be not too great an allowance, after including the ne- 
cessary windings^ it will take nearly three months for the flood 
of the Niger to reach BmjMiiunfi. On the vholei then, it iq^ 
peare not unreaaonaUe to suppesey that the Congo may be tlie 
outlet of the Niger ; and I have sufficient evidence to enable 
mc to assert, that such was the opinion of Mr Park himself. 

But still the otha: point remains to be ionrestigatedy Wiurthor 
It would be better to asoend d» Coi^ m quest of W«i^»a» 
or descend the Niger m search of the Congo ? From the per* 
tisai ot the foregoing correspondence, one would be led to 
think the first of these plans undoubtedly the best; but-^th^ 
A&ioan Am/aaXmf fpr reaaoos esrtainly that seemed to tfaaaa 
satisfactory, chose tbe second. Acoordingly, Mr Park left Bri. 
tain January 28. 1805, accorapanied by his brother-in-law Mr 
Aleiumder Anderson as surgeon, and Mr George Sooft m 
dnraghtsman, originidly from Sdkirkshixe; H« Omfs^ a lieiw 
tenant, and about fifty men of tbe African (ilprps, station" 
ed there, voiuntccnxl their services. Hut by a letter from. 
Mr Park, dated bansanding, m the Novemb^ ibUowii^ 
all the abovei except himself and four otherii had ftUan a 
sacrifice to tlioee baneful distempenf the ^cr and fiuiE. At 
that linic, he expected to be in Britain in ^lay 180G ; but ma- 
ny years alas ! have elapsed without the arrival of tliis advf^^ 
tiirous and interestipg traveller. By ft letter, indeed^ fi 
Sierra Leone, lately esdiibited in the poUic papers, (Fdbmaiy 
12. 181^2), 1ms fate seems to be fixed, for it is there stated, 
" that some presents whicli he had entrusted to a diief to de- 
fiver to the jKing ^ Tombuctoo, not Imvjng beeq Miirened, 
and sme remonstrances on the subject having been made, the 
4*uffian determined to sacrifice hmi ; and that Mr l^ark and liis 
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compMiionsy seeing their fate to be inevitable, embraced each 
ether, and plunged into the Niger^ where they perished.'' It 
k adM^ dHt ^ tin ciBDe ilielf o«m^ and ali In pgopor^* 
flMHNMBdBBi-«d papeitwn faiit^ It viD be Mni» gmtilk 
catxni, perhaps, to be informed, that whilst Grovenunent in- 
siired him of a handsome proTi^on in the event of his return, 
it was also stipalatad, that in cotwqmiBoe of his death, km 
wAm ilMUL Ntama waatMh MMuftr. mad thiL in «fder it 
Mi fim engagement^ It, IDs. won Totod bjr Fm&i.' 
went, 2d Apil 180a 

Here I nu^taUoir tlM matter torat ^ bui as the UNile wiucii 
Mr P«k took Imi bei m ilinwiwiMii end a% <t eome fiitnetf 
feieod, Ae miggectian of' Mr Keir may perhaps be aeled upon, 
I shall add some observations which Mr Maxwell was pleased 
to communicate along witk the correspondence ; and whkhf 
nm nei muMie ne^peflUMnr mm ine Atint enMie enn 
4mmdCW', eertMdy denne miaitnin* I f iinnBt tbinlc»* mkjw 

he, " of closing the subject, without offering a few remarks on 
the hne of conduct pursued by the African Association, on Mr 
Ftek>i fleoond nttHnpt In eiqto 

distress a few years before. One would liave supposed, that if 
the course of the I^iger, with its towns, population, Ucade, te. 
bed been tbe ultUBate oljeot e£ tbor reweiiiiiiij mdUag mam 
eould bsf«.been lookBd Bar on that heid, as &r et SiHe; and m 
for traffic, they could not reasonably expect tliat an adventu^ 
roufi Bnton or two, pursuing the track of their cotHca^ acroae 
lOM miles of wikUnen once a jeer^ weidd dne-wegrdieeft* 
psnee^ leBs^ end deqpni at tbe jouteqr) or eeuie Ihe tnde In 
flow in greater abundance to the sea coast, than it had done for 
centuries before, unless the natives found their advantage in it ; 
that is, found n better merbpt tbeee tben they do a| pfeennty cr 
ntth die lifiocKe to the nopthwHcd* mtaipBittnn nermtave 
leaving the leader^i mnid m> completely satined of his Teradty, 
we cannot but w onder at his rashness in again exposing himself 
to such imminent pen]fly-«4ncreaicdt too, in proportion to the 
nnmberef bis lettonen; isid bennt tbei it should bm hem 
the ooeeiionof depri f h i g die neihin of one so edndmbly calcu^ 
hted for pro^uting tl|a( hazardous entcr^irise >V4)d espedfUt 
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if lOy wbtti wt IwvB UDdoukted wiitiiiyity §0Kt iMlMiai^ dMl Jbo 

vent out under IIm ftm persiiBSKHi of tlie Congo biAil^T the ovt^ 
let of the Niger, and which his queries to me clearly insinuate. 
Aot dunking no doubt, that, by descending thfi.nver, hft would 
wme tinxhttdt of tii# <id«y ^awi fttiigpe of the m?igiiiii; Md 
cmmeously judging, perlnps^ tkst bit spkiidkl eqHtpmait (m 
applied to Atrica) would make an impression oa the simple na- 
tives, he suffered himiatf to be didiided into that iiEital securi^ 
wliiol^ iiiallpnilnl!i£^,.lm WbmlibgaiQg 
oat in the cJd mute, with a mte of fifty ponNm, vnder dw um* 

posing colour of* eiiil)assy, was first annoancccl to the public, T 
imwiad lately, without cnnaiking aa oracle, pciedicted the tragic 
frte «f die whole partjr; and am qnita aalmwriifd that Mr 
VaA, who has delinaaled the-N^ifo and MaaiMb charaeter 
with so much truth and lecling, should have been so deluded as 
not to foresee the accumulated perils of such an adventure. In 
no part of Afiiea (Dahomy coDacplad) ham I ever wmi or haaid 
of any tiring like pomp or cenmony obiervnd in the faiteroomse 
between native princes. Besides, w hen a number of men aie 
seized ipritb an endemic, (a disorder which invAQabliy attack^ 
Eaiopoins in iiWen <Mr fmuty dajra aftor lhain aaivaloathn 
eoait of Aftiea^ iMr wam\m, for they nMnt neoniarilf 

have been crowded in a small space, instead of afibrdhig mu- 
tual i^d, or m spiring couhdeace, only increase t^e viru-. 
lanee^ of the danae ; iMul the intc^id haid j indindualy wha 
nnght fkkf^y^ perhnpf, haire wiAalopd the attaok^ aeeing Un 
comrades fall around him, sinks in despondency ynd shares 
their fate. Mr Park is a strong instance of this, and shemr^ 
what priyatioDt, dangjera^ and difficulties }» annnointad hy, 
owthusiaBm vad penwMianee; and yst» with % hocga diaie of 
these essehtiaEi, * and a rbbiist oonstitation to boot, even he 
would o£ten have fallen a victim to hunger, cruelty, and sick- 
ness, but for a protecting Provid^ifie, and three Oi; fgia: good 
Samatiiinifl wlio aifannistcinsd to Us waiits. So that, in ovsiy 
point of WW, he has hesn wrong in thtw ooniniendng 1^ 
joumev ; for, if the natives marvelled so mucli at his singly en- 
eouutering so many cMiculties and dangers, ior from his \\\o^ 
Uwr and wife, who Ahould grind bis €anir nsking of \iam% if 
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dwrv wm»fnwiiiiiB8owri wmixj^ *^ diaft hm tme m &r 

to behold and dnek of the Joliba what must have been their 
ftstojushment ^vlien he returned amongst them with iiily ariafid 
irilBMn? W<mU k not .cmte jaUoliqr» ud induce tbeA^ 
Smm mSi/tf tad Ae ,fear «f futito mla, inrffiad of fimiiim 

ing, to retard his progress ? — In the foregoing letters, I have 
eodoavoured to explaia the advantages of a water cocpmUf 
oiMtioQ-with Urn iMMur o£ Afiaci^ for the piii|K)m of com- 
pcnoe;- aiid Ibit naAauil it, ibmiBiiii utter iigfttHotifiriaitity 
of carrying on trade in any other way than has been done for 
ages past, owing to the jealousy of the natives, and the sicklii 
Hess of the chiiuita fiiit wfte I diiwaed to ^penetrate the vildt 
fir Iha vMtm purpoM, «■ the Attoemtkn gjra oii^ 
of visiting human nature in its most abject condition, intro- 
ducLog the light of the Gospel, and the blessings of civilised 
lifis, I would prp9eed upon the plan poii^ted out in my iet- 
. t«r of lot Mey4809 to Mr Keir^ by losem 
3^uth, brought home and edfioated for ihe purpose, as the Por<> 
tuguese are in the habit of doiii^ in the kingdom of Angola, 
whm the^ have numerous establisliments. And if the ^fmk 
^ iidipgitoe couMl not be laid pAopp whilst they were tgea^agg 
I woidd go uptm that ^^bxL with which the Awaacaatioo orU 
ginally set out ; and as tjie Niger has already been explored tlie 
kogth of SUla, and the aituatioa of (he Lake Dibbi^ with the po- 
litmui of Tombuotpo and Qpuin^ toieiably well aflQDrtainedy ( 
would cemmenm my joumpy on foot front Whideh or Bems^ if 
the monarch of eilher of thc^ countries could be prevailed 
upoa to patronise the undertaking. These capitals cannot 
lie more than 500. milee from yfangmf which would at once 
•deCflfnune whether it there ended ip kkes, as has been jhh 
§trtod. The protection of the Eyos, too, the most power- 
ful natioa in Africa, and who undoubtedly border upon the, 
pver, niigbty. in «U probaUlity, obtained thspi^ the int»i 
leat of Aidiahyft tEading state upon the coast: in this voule 
the adventurer would be freed from the machinations of ilux 
Moors, which alone I consider an insurmountable obstadk 
IP tracing it in the direetiioa hitherto attempted. The sue* 

tl^e si|9^ pause of Christianity in that countryi depending inuc|i 
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fording a ready and safe communication with tlie different 
«tateft; its extent and gecgrsphkal situation bioosie» a motlev 
of meh i l gri i t y w lmiw it i— iw ty Ua CWiB|Ui> mt Ymwtiim 
fidMr «iid0t But k my be ptopd to itttti^ iImk mm wgf 

letters to Mr Park, I have been informed by a friend, that 
v^ea he was on the coast he purchased a few slaves at LagoBy 
wAocDuW wHieJrabkt mdmha Mi kirn 1km 0uj^ ksid €&m 
0kg whole qfik^myfram 0itkt mm ammUt^ 0 LOgmhg imlkit^ 

a fact which certainly men is consideration. As a pedestrian, 
fthen, and Mr Park's unafiected naniiti¥« warxai^ it^ I wouM 

ing nddMr iMm aor NMai Of ocimc^ Imid posMi Ikib 

to exdte their avarice, or give occasion to plunder or violence ; 
wUlst mjr defenceless, destitute sitiiatkm, would, as he expc^- 
lioMcd, be eare to call forth tbdr eynpatby end eoenipewiioii. 
IMeed, I h«re little doubts ^Mit ttie edCeeme «mige, wIm> 

might be tempted to rob or murder me for a few glass beads or 
buttons, would, ii no such allurements existed, open his hut to 

mate mc, and there with me his t^jelablelMiL FarimtemitB 
auppoftef this, need only edmttoAe genmnebiMpililiiyeiMi 

kindness which Mr Park experienced in his utmost need from 
the tender4iearted woman, who, with her maidens, prepared hia 
eiij^xr and sung him tP rest in aitetty n^^l and the goodiU 
IlMi^, ind^poamly toaanf bb em when he 
outrage c o m mitted on Bmnborra'^sr elmger,— *4vbo recovered his 
horse, without whicli he could not have reached Xamalia, where 
honest Karfa, like a nnnisterini^ angel, lifted up his nearly es> 
Ihigipahed ^mikrf Ufe^aqdfiHad hie fimcy i»i|h a tern of b ri gbt 
ideee. BikIi pimioin instaoees of gbvering philanthropy camioC 
be surpassed by Europeans, and may ser\'e as a sample of' what 
the western Ethiofuans were as a people 3000 years ago, when 
the gods of the Greeks hdd dmr aminal feelif ai of tisdre deye 
irith Ihet iiRRiecfit end mtntms me. Ahtf! hoir widely dilL 
rent is theii- lot in the scale of humanity now, to what it was 
when they drew Ibrth such general admiration and praise. — 
Having ahcedy swelled this beyond ell moderate boiuide, I 
«h«11 not oflfer any recapitnhtion, hot yon wiU obserre, Ihel 
^poicuj^ie upon the ultimate and ^ure success of these researches. 



and Mr Maxwell re^ctin^ ihc Congo atui the Niger. ^IS 

as only to be aoeompHdbdl in two m9j% both mMy dMnalL 
from the ruiDous plan hitherto pursued; and these are, either 
by empbyiDg natives in the various unsaioQSy properly educated 
•ad iiiitnHl«d ; ot by nwani of bontiag <m the Copfo^ or.olher 
wmgflfale riven that msy be fiiund to commimieBte iritb die 
Niger, or penetrate far into the country.* 

I shall now conclude this article with Mr MaKwelTs vocRhu. 
laiyof theLog^andMitynniha lenginy, es wpiim in 179ft 
It h refemd to in die foregoing kltere; end wlule it mej be 

exceedingly useful to those "vvho may ni\er\\'avdb prosecute the 
line of discovery by the Kiver Congo, it may assist the philoio* 
get in detenoimng irhether there id any affinity betireen theM» 
and die ansieat languages of llia Cudhit«i^ FheniMnm and 

Egyptians to the eastward, 



A Numcfical TtHfe m Loango and Me^flmbd T^^igueg* 
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Macoomi masambanoo ewalli 


8 


Ezolle or cwtfli 


63 


iMacooirii masambiDOO 0|attHl 


3 


Etattu 


70 


Loo samboalli 


4 


Beone 


71 


Lod ambodli «miBA 


5 


Etaana 


72 


Loo samboalli ewilli 


6 


Samlianoo 


73 


Loo samboalli «liM9e 


7 
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Loo cnnano 


8 
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Loo enaano emoica 
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82 


Lo^aMMuMmlU 




Ecoomf 


83 


Loo enaano «tatta 


11 


Ecoomi chemoiol^ 




Loo cvon 


\2 


Ecoomi ewalli 


yi 


Loo c\ oa cmoica 


13 


Ecoomi etattu > 


92 


Lou ^voa cwaiii 


14 




93 


Lootmetattn 


15 


Ecoomi itaano 


100 


Encratnia 


16 


Ecoomi sambanoo 


101 


Encamma emoica 


17 


Ecoomi oamboalli 


102 


Encamina ewalli 


\^ 


E<!oomi enaano 


15Q 


Encamma macoomi mataano 


te 


BcooiBi«v«Mi 


151 


Encamma maoowml inatatiio 


20 


Maooomi moalli 




emolcft 


21 


Macoomi moalli rhemotcH 


160 


Encamma masambanoo 


22 


Macoomi moaiii ewalU 


164 


Encamma masambanoo emoica 


23 


Macoooni DMMdll «tauu 


170 


Encamma loo saqiboaUi 


30 


Maooooii matatta 


171 


EncmoB loo MMboilU «nnlcs 


31 


Macoomi matattu emoicn 


180 


Encammut locTnaano 
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^faroomi metattu ew^i 


181 


Encamma lotTniMM OMica 


33 


Macoomi mauttu etattu 


190 


Encamma loo'voa 
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MUMWnl flMMMi 
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KaB— mn lo<f voa MWrtui 


41 


Macoomi nlMiMicmoka 


200 


EwalU chi<iolaari 
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Macoomi maana ewalli 


201 


Ewalli chlcolaazi emtlai 
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MacooTT-ii maunfi eUtt^ 
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Etattu chicolaazi 
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Macoomi mataano 


.'SOU 


Ktaano chicolaazi 
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700 


Samboalli diieolusi 


52 


Macoomi iiirtiinn tmM 
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Evoa chicolanA 
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Macoomi mataano etattu 
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Evoa fhicoliaii nwiMwett mata»> 


54 


Jvfacoomi mataano ecmna j 
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1000 
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£16 J Specimen ofihe Loango and Mcnpmba Tongues* 



ENCLIi>U 

The head^ 
The hind head. 
Fore head> 
The eyes, 
The eve-broivs, 
ThenMe, 
Bridge of the 
The mouth. 
The tongHfii 
Sjnttle, 

Hair of th«hpa^ 
The neck. 
The beUy, 

Loins, 

The arm-plly 
The hair of the 
The thumb, 
The fiiige}^, 
TteMiii, 
The koMi, 
The ieg. 
Calf uf the leg, 
Toe ancle. 
The hough. 
The heel, 
S'o!e of t}>e fiMt» 
The foot, 
Theinstepy 
The to«H 
Small of th$ |||vk» 
The shoulder, 
Te«rs» 
TIm» ieah, 
jrdMdbodjr, 
A crowd of people^ 
A man, 
A wtntuiii, 
A. boj or gjiil, 

A dwarf, 

A ncfT^o, 
A wliiic man, 

AB«llino^«ff while) 



negro 



The cWphaal^ 

A shet'j>, 
The goat» 

The cat. 
The 

'ITie leoptird, 
Tlie u louse, 

The wild manifNl 

in height. 
The OTon outang. 
The monkey. 



} 



TjOA VGO 



Entoo 

CoMO tt entoo 
EndQOiMW 



iNfaisort 

Ensanja ze niai^>p 
£e^ 



Loo leeoii 
Mutu 

Blainghe 

V^oomee 
Afneungji 
C^d! le'coco 

M eeka 



J^aimbo 

Ecoongidda 

Coolo 

Vooma zc coolq 
(Juddi ze coola 

Cuddi ze malle 
Tambi ze maUQ 



Bneetli le tndlQ 
Laimho m midlo 

Cooiida ci 
Veembo 



Vombi 

Baanto 
I', vaccala 
Bakainta 
Alaiie 
Moaiift ' 
Do J a 
Keota 
EmondeiU 

DooncU> 

EnzawfB 
Mai-auu; 
Kiii'<WiiUM 
Weije 
Cusse 
Engoh 
Po(^o 
Poofco 

Poongou 

Chiinpainzee 
i£nchccuM 



Ciuse ze entoo 



daisop 
Keeka ze daisoo 



Loo deenu 

Mant^i 

CootM 

Sookl or l^awgli* 



VOOHIO ' 

Meyoang^ 
ChinaisBD ae (oco 



Meeka 

Laimba enigoodi 
Laimba emraio 

Ecoonganoo 
Tanga coolo 
Soonyea coolo 
Chinciiaao ze ooola 
Poifioftss nnUo 
Sought tambi 
Chi> tambi 
Tambi 

Laimbo 

Eniccla enzambt * 
Saingi'/a haimba 



Soonyee 

VoombI 
Endonga 

Bavhccala 
Bach^nta 



Moflnna 



Doondo 

Enzaoo 

EndoaniB 

TaU» 



Cossc 
Mugainde 



Eiuweooo 



A Sjjccwim of the IjMfigo and Ma^imlm Tmigfua. IQT 



£«AUM 

The parrot^ 
A fowl, 
A 4iick» 
A pigeon^ 

A year. 

Night, 

Mi<iiught, 

AimidKt, 

A tobacco pipt, 

Brandy, 

Palm wine, 

A small bell, 

Eggs, 

A battk, 

The ocean, 

A song, 

A ship, 

A tNMt, 

A s^avt, 

A prince, 

A priest, 

A prieiitess, 

A doctor, 

A fool, 

A villain, 

A husband, 

A wife, 

Medicine, 

Milk, 

A stone, 

A muskt't'ball. 

Paper, 

Ink, 

BeanttftO, 

Bitter, 

Cold, 

A sore or idoer. 
The itch, 
The yaws, 
Tbc tmall pox, 
Aedid, 

A Cfui^b, 
To bathe, 
A roadman, 
Madncit, 
Tobedniak, 
A language,. 
To speak. 
Truth, 
To a lie, 
TotOMi, f 
To peel. 
To boil, 
A rope. 
To ptiij 
Mighty, 
Short, 



LOAKAO 

Kncoostt 
Soofiu 
Vadaiga 
BaimlMi 

Seevou 

Boeela 

Ma:ieeka 

Emtah 

Teembft 

Malavu mampoota 
Malavu mttwinhtt 
Mayoya ' 
Macho 

Vceta 
Emboo 
Coonga 
MacoQinbi 



Bav< 
Foomu 
Boouzie 



Gang» 

Baba 

Endotchi 

Nooni 



Blonga 

Chaala 

Taddi 
Tooza 



Cheioola 
Chozee 



Beendnk 

Pnota 

Enquallala 

Encoodu 

Chingenya 

Voove 

Ecollolo 

Yubbela 

Lawae 

LawakiMO 

Bcollo 

Baimba 

Soasa or Tooba 

Cherrica 

Lavooou 

Couca 

Toonda 

Lamba 

Bmseenga 

VolU 

Mwcinge 

Coofe 



Coosu 
Coancou 
Vadengott 
Baimbtt 

Seehou 

Queela 

Maseeka 

Tah 

Sooh 

Malaimna mamgwatia 
Malamma nuuBl'eekou 
Mawoway 
Mahi 

Eeengoa • 

Eml)oo 



MomcooGHna 

Kndoki 
Pongo 



Mavoornina 



Endoode 



Poota 
Fcecima 
Bote 
Calbi 



rohola 
Cobbela 



Lawffia 
EcoUo 



ClNRioa 

Labooott cr Hajamina 

Couca 
Toonda 
Lamba 
Sccnga 

Holla 

Keinge 

Coofr 





LOAICOO 


Mayvmba 


To km, 


Vonda 


Honda 


Doongwa 


Noongu 


A Mfdy 


Hoonie 




The wing. 


Mavava 


Mahaheo 


The hill. 


Zodea 


Jubbo 


The down. 


Mavoo^e 


Mavoonie 


A feather. 


Loosalla 


Lootialla 


TdltiM tnith. 




Xinvoko 


Tooba cherrica 





A Tipe plantain^ 


Tibba cha foolaca 


Tibba cha foolnca 


A ripe banana. 


Totta cha foolaca 


Totto cha fuolaca 


A bunch of palm nuts, 


Chaz^ chimbah - 


- 


Maiqr boBclMt Of do. 


Beanechimhrti. 


■■ —I 


A cmleoi 


Boattoe 




Many canoafy 


Meattoe 





Very dear, 
A noted thiel^ 


Saiza bene 




Kapaikale 


_ 


AtttdeAlknry 


Deekide 




TOCUM^ 


Locolo engooilft 




A butterfly". 


Loombaimbu 




Be quiet* 


Lingania 




Noise, 


YoitkA • 

Moodejroma 


■ 


To drink. 


Nooah 




Having drank. 


Koweene 




Him or her, . 


Naonde 


■ ■■ — 


Thou, 


Aeen 


— — 


Me, 


MeeiMi 




That, 


Onna 




This, 


A wo 


— 






ja ^^^^^^^^^ 

A pononoas bvk 


CiMih 


SllllKMBd» 








pointed to ad- f 
minister it at £ 


Ganga mi^HMA 




theirordeal trials / 







linga ma Chinrhwddi, hwga. ma. 
Ifoiiw UFA eoQlieiy wailize, Chin- 

Mmft tutf 



Be quiet, Chinchuddi, ho quiet; 
Tlio efafld if deeping, go away Chifi* 

chuddi; 
Bo qnkti Aft ftc 



A peenlim^fy j^aintive Air^ suHg at the dete ef a Buffalo Hmd% WHffgrn* 

Empaccasa Xeunyanoe 
bam Tillinia Leonga, 
^ Molle Mommi Maame. 



{ m ) 

II- — NMces respecting' the Himalaya MmntainSy and the 
Sm m i qf ihe Jumna cmd ike Gcmge^ ^c. By JAum 

In the first iiuniber of our Journal, we were enabled, through 
the kindness a( I'jwkt Ty tkir» Uie frisAd aad x^tkiu id Ms 
BaiUieFraMT) to praMOt oiir mdm vith a gmml notae* of 
Ins immstlng jaamif Anxigh part of tke Hinuds MountaiiiSy 
and to the sources of the Jumna and the Ganges. The ex- 
tJTlbcta irom his manuscript journal, which Mr TytkarT^ad b&* 
fim th« Boyal fikidety of £dudi4ig)^ 44idl dimw 
iiigv whkh he exhUxtod, of themUast and nost iatewtiiig ioe* 
ner) of that stupLiiduus range of mountains, excited a high de- 
gree interest, and ve are persuaded, that this interest wiU bo 
iM^laiiMid by the pecoaal of the work iHelfc It vould be ihooor 
wtent frilh the aatitey oa veil aa with the Smkaof o PhUoao^ 

phical Journal, to foliuw i\Ir Fraser along the line of his route, 
<^ to attempt to give event aji abstcact oi im ijhs&rvSLUom on the 
naftiml haafeory of the co«Btiy, or on the tama^ and usiitu. 
tioDB of ita inhflH t iHi t ft. All diat we can {itetand to aooompluii 

at present^ is to sekct some oi those descriptions which are re- 
markable from their novelty, or which belong more immediate- 
ly to the aid^ieet of J^hyrad GaqgKiq;ihy« 

Account of iJie Gimiit or Pass of Comltaraein. 
At tlie village of Comharseiii, in a petty state of the aame 
saney wiach oecupiaa two tiBeja atteldhhig^ fiom the oieat of 
the WlMrtoo Bange to the Binlm of ihe Sntlej, there » a am- 
gular descent to the river, which attracted Mr Traser's particu- 
lar notice. 

Wefcmdf** iBsfaha^ ^diedaaoen||Nadi|ioiialy al^ 

Icmg, very nearly time flsSea ; the Ihrt put aomewhat areni- 

tous, but the last mile was a continued flight of iriTgular steps, 
rudely ccmstructed from the materials aifordod by tlie mountain. 
Theaf» atonea are of a very hard quality. 












* fatucfd fton Om Jtmnmt^a Tamr -ikrovgh part ^ ike »nowy w^i if 
fit AiMivbi JfiiMlniW, and t» tkt abureva ike Miwtr* Jtmam and Ga»get» Bjr 
l4itti Bauui PBAtu, Esq. Loud. laiO^ 1 V6L 4to pfv &Ul 



and iia\ e been laid with considerable art, one stt p being formed 
hy the small ends of long peces, which are deeply buried in 
the hill Me, «nd the next \rf mukar long pieoes, laid cnmmne 
upon the tint, «o a» to prevent the posflibility of tbrir waamg. 
The fatigue' of such a descent is very great, and was increased 
to the imagination, by the view of the endless diminishing flight 
of stepe that Btratched bdow us^ &r thm is littib vmttaan or 
tunui^ in the ii4ide kngth of this cxten^^ 

About 150 feet above tlie river, there is a certain quantity 
of table knd^ which was distributed imgularly along the banks 
of every ivhidhig of the strenn* The aoil hm appeared to be 
good, iod it ia afl wtH euhivateS, duefly widi rioe^ The 
breadth of the stripe in no place exceeded 200 yards. Pei% 
haps tlie producUveness of this table land may have formed one 
reami for the construction ai the Ghaut we desooided; whieh^ 
in pobt €»f iei^fth, steepness^ and angularity cf ccuialraoli(Ri| it 
surpassed by nothing I have heard of, and is as well worth see* 
ing as any thing 1 have met with in India. ♦ • • 

The perpendicular hei^t of Comharaon above the river 
eaanot, be ao little as 3000 ftet There mast be smraf Aew* 
sand 8kp9 m die rude flight of stairs above described, and 
these, added to two miles oi steep and irregular descent at first, 
isannot well give a less positive elevatioii. Just at the top of 
the long flight of stains no fiiiiiid an orefaaid of apnoot tmi^ 
the fruit of whtdi was nearly ripe. * a • * On the banks of 
the river we iuuud several huts oi" gold finders, who gain a live- 
lihood by washii^ the sands of the Sutl^ for the gold tbejr 
contain. This pcedoua metal is fiiuad ia oonndmUa qnantt 
ties on its bank^ and, it is said, comes fieom gold mines of aoma 
consetj^uei^e in Bootan.'^ 

Jemtmief4keJ''hooh, a shgtiat Bridge over ti^ SktileJ ai 
Ramporf* 

A communication is kept up across the Sudej by means of 
that Angular and dangerous kind of bridge wUch in the hiDs Is 
termed a J-hoola. At som'e convenient spot, where tlie ri- 
ver is rather narrow, and the rocks on either side overhang the 
stream, a stout beam of wood is fixed horizontally upon <nr bp- 
hind two strong stakes, that are driven into the banks on each 



aideaf th6 wateri and xound these benus ropes are strained^ ex- 
tending ham the one to die othar acrat the mar, and tfaqr are 

Iiauled ti^ht, or kept in their plaoe^ by a sort of imdlaM. The 
rope used m iormmg this bridge is generally i i om two to three 
indicfl in ciimmfareice, and at. least nine or ten times crossed^ 
to make it Moure. This coHcdion of rapes b Imened by a 
' block at* wood hollowed into a lemuaroiilar gioove, large enough 
to slide eaisily along it, and around this block ropes are suspend- 
ed, forouag a kx^ in which passengers seat themselves^ clasp- 
log its upper pirts with their handa to ke^ themselvee steady i 
a line fixed to the wooden bkek at each end$ extending to 
each bank, serves to haul it and the passenger attadied Lu it 
from one side of the river to the other* 

The JJiooia atBampore was eomewhat fonmdahle^ £or the 
river tumbles beneath in a very awftd way^ and the ropes, 
though they decline in the centre to the w ater, are elevated 
from 30 to 40 teet abote it. The span is from 90 to 100 yards* ' 
Although it was avident that the actual danger was small, it 
was not without oertam unoamfiurtaUe fedi&gs that I first 
launched out in the machine to cross the Sudej.*"— p. 260# 

Singular meAod ^treating If^mii wAm oafacgp* 
** At a misen^le viUageeelled Bakim, we witnessed a Teiy ex« 

traurdinary praeiice, to which the iiihabitatUs of the hills submit 
tiieir young children. Several straw sheds are constructed on a 
banky above wluoh a eoU clear stieam is led to water fiek^ 
and a small portuxi of tinSy probably of three fingers bmdth, i» 
brouglit into tlie shed by a hollow stick, or piece of bark, and fall* 
irom tins spout into a small drain, which carries it oH' about two 
ieet below. The women biii^ their diildren to these huts in tb« 
heat of the day, and having lulled them to slee{i» and wrappeit 
iJieir bodies and feet warm m a blanket, they place them in a 
small bench or ir%g horizontally, in such a way that the water 
shall fall on the crown of the head^ just keeping.tbe n^ioie lop 
wet with its stream. We saw two under this opoation, and se- 
veral others came in while we remained, to place their children 
in a sunilar way. Males and feuiales are equally used thiis> and 
th^ sleep seemed sound and ui^ruffiedr 

^ The modci too, of lulling ti^eep was singular: seising tbr 
infant with bodi arms, with these, aided by tlie knee, they gave 

VOL. m. Ko,. 6. ocToacR q ^ 
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9SS^ Mr Btuiiie Fraser m ilu Himdaifa Mountains^ 

it a violent rotatory motion, that seemed rather oJcnl irt rf to 
bhake the i^uld to pieces thtfi to produce tlie i^oft effect of slum- 
ber. It howerer, \WKxna% m its effects. Que of the chiU 
'dn was intmlly baldBg «t the stmgBrs, and ejMg the 
dreMes and arms with every symptom of sknmg cmaa^ and 
excitement; no signs of drowsiness couid be tracetl, yet the vi- 
goms operation achnitted €f no paisw; its eye^ gradually do- 
sed, and in 80 seconds it irss fint asleep, 

' ** On inquiry, we found that this mngulor pfdsem fiar sleefi-. 
ing, and bathing the children, is universally used throughout 
t)ie hills, where there is the means of using it, under a notiaa 
Uiat it is very salutary to keep the head cool, and that it inm** 
ses hardihood and strength."" — ^p. 105. % 

Near Pfoiped of the HmeJaofa Range, 

" Such was the slope, but steep and interrupted \\\\\\ fallen 
trees, over which we reached the pass between the two peaks of 
the Urructa Mountain, whoice looking to the northward, the 
whole stupendous range of the Himala burst upon our view, 
now no longer fading into distance, but clear and well defined. 
Bright with snow, and rising far above all intervening obstacles, 
they stretched, bounding our view, from far beyond the Sutlej, 
tiU enr sight was intemipted where in all probdbility the hilb 
of Gungootree and Buddrinaath arose. — ^The day was clear, and 
only here and there a black cloud tested on the highest peaks. 
The soene was majestic, and, if the epithet can justly be applied 
to any thiiig on earth, truly subfime. 

is that in the appearance of the Himala Bange, 
which every pcisuii wlio has seen ihoii will allow to be peculi- 
arly their own. No other mountains that I have ever seen 
faave any memblance to Ihebr diameter* Their sunnnits shoot 
hn most fantastic and ifxring peaks, to a height that asto> 
nishes, and when seen frotn an elevated situation, almost indu- 
ces the belief of an ocular deception. The vory lofty and shagu 
irnsgm which an^thrownoutfioAi their feet, up towards that 
m wfakii we stood, shrunk into petty hills in their presence. 
. Unless, however, something a|)pr(iaching to them in its nature 
has been seen^ it is no easy matter to form or to give an idea of 
the striking mass of ol)|ects which they present, seen as we now 



and the Sources of Ae Jumna and Hk Ganges. 9St$ 

saw them. It will be best attempted by the drawings which de» 
lineate the aomeaeyJ^—P. 1B9» 

JOmeripiim qftki Hmahnfos^ Basig$f and ^ Passeg aercu ii. 

•* The great Himalayan snowy range is only the higlily 
elevated crest of the mountainous tract that divides the plains 
of Hindoilwi firom thorn of Thibet or Lesser Tarteiy* Far as 
they puBdaminote mv pKcqiiUnialy as they resr thenw 
Mif«s abofre the rest, aU the hills that appear in dutmct ranges, 
\^lien viewed I'rom the plains, are indeed only the roots and 
bfiSDches this great st^y and however difUcuit to trace the 
con^ectiGii, eaii iimsyB be detected between each inferior moun* 
twn» and aooie parttmikr member of its great origin. At times • 
indeed, this connection seems nearly broken ; and a lofty pe.ik, 
rearing itself as if in rivalry, presents a very extensive ramification 
of kaier ridges^ seporatii^ ravines whkh extend down to the 
great drstns of the emuntry, and thus beeomes, as it were^ the 
nucleus of a subordinatL' district; j'rom the lofty height of 
whidif the country between it and. the principal chain seems 
c o m par at ively low» though very nigged; ssid in this hollow ga« 
neralljr lies some river, with its subflidiary streams, which drain 
a large {)orlioo of the snow that annually rucks f rom their sides. 
Ail the regularity of ranges which deceive the eye, on viewiiig 
this moontainoiis belt from the distant plains^ thus washes oa 
entering the country; and the whde becomes a eonfiissd and 
chaotic assemblage of most rugged moinitains, huddled into 
masses and peaks, and running into ridges, which defy arrange- 
ment; and it is oi^y by attaitive observation that they^ can be 
traosd to one or other of the mighty piles that compose the 
snowy range. 

^< The horizontal deptli of ihi$ mountainous tract, on that 
side which overlooks Hindostan, is no doubt various; but from 
the difficulty of the country, the traveller peifixrms a joamy of 
many days before lie reaches the foot of the immediate snowy 
dtfFk The best observations do not authorise more tlian an 
overage of GO miles from the plains to the commencement of 
these. Thebreadth.ofthesnowy lODeitsdf, inallpcobahftlity, 
varies sdU more; for huge masses advance in some i^aces into 
the lower districts, and iu otliers the crest recedes in long ra- 
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vines, that ore the beds of torrentSy while fac^imd they ate do- 
sed by a succession of the loftier cliffs. Every account we re- 
ceive of a passage through them, gives a detail of many days 
journey, through desei'ts of snow and rocks ; and it b to be 
ferried, that on the N. £. side th^ idvittwe to^ and retreat ftoa 
thp low ground in an equally irregular manner. Indeed some 
accoLUitb >suuld induce the belief, that long ran<]^s crowned \'. ith 
a^ow-clad peaks, project in various places I'roui the great spire» 
imd include haMtable and nlilder districts; for in all the routes 
of which we have afcoounts, hills covered mlii snow are occasion^ 
ally iiienlioncd as occurring, even after the great deserts are 
passed, and the grazing country entered. The breadth^ then, 
of this crest of snow-dad tock itself cannot fairiy be estimaled 
tft less than from 70 to 80 miles. * ^ • 

** Various sources ol" iaibnn;Uit>n li^d us to ])rcsunic a pretty 
extensive detail of hills beyond the lat'tiest ix It, that by no means 
terminate^eVen at Gam or Gartope^ though they do not reach, 
the heiglit of theise t6 the W. and S. W. A bnoich of the 
Caiias range, uiuloubtedly a ramification of the Himala, stretch- 
es out beyond the lake Mansrowar, a considerable way to- 
wards Gariiope. The general diaiacter of the hills on the 
N.£. stdeoff the Himala, if we may judge from inlbmiatifliit 
seems somewliat less rugged and unhospitable tlian those on 
the S. W. face. **** 

^ The grekit snowy belt, although its lowest ciest is btokea 
into numberless difik and nmnes, neverthelew p rc a crta a bar-> 
rier perfectly inipracticaWe, except in those places where hol- 
lows that become the beds of rivers have in some degree inter- 
sected it, and facihtated apfvoach to its moce remote recesses. 
Few rivers hold thehr course wholly through it; indeed> in the 
upper part, the Sutlej alone ha& been traced across this rocky 
barrier, and there is a path along its stream, from different 
parts of which roads diverge, that lead in various directkna 
throu^ the mountains. No reasonable doubt can now exbt of 
the very long and extraolpdiiiai y course winch that river takes. 
The routes given below will trace it particularly, nearly to its 
origin. Several other passes through the Himala exist to the 
south-eastward ; but I am unacquainted with «11 of them be« 
yond Kumaoon, l^etween which and that of the Sutlej the 



.^.d by Google 



• ofid the Source^' of Liu Jumna and the Ganges. 225 

fmtm <£ Jon, iteiiia, Nitleeiiuuu»' T>iiin«nit.tee, Guroo- 

neettee and Birjee are found practicable for the conveyance of 
goods. • • • • 

Beade these chief passes, there ne olbm of more danger 
and dtteahy that pmade the enowy range in various dire^ 

tkms, finding outlets to the milder countries beyond. Such is 
the pass near the source of the river J'paunevic, that from 
Bhurassoo to the ncif]rhboiiniig diatricts of China ; a palii also 
eakl to exiit near Kedaniaath, fas. &o. These are ell so dao- 
geioiis and toilsome, that few but the wildest inbahitanta of the 
most inhospitable legions choose to iavade their deserts of eter- 
nal rock and snow, where no living thing is seen, and no means 
«re to be obUoned forkmg pres^og life. To the westward 
of the SutJe}, the |m$ses are parbaps more Irequent, certainly 
less difficult. The pass of Coolpo tii rough Stan pore, by Luck- 
tote to Gara and Ludliak, and that through Chumbee by 
Joocela, Kookhee^ and Htoorpcnre^ are among the best and most 
frequented. With those which may exist fartiier to the wes^ 
ward between Cliambee and Cashmirc, I am unacquainted; 
but it is well known that a comparatively easy apd much fre- 
quent^ road is found &om the Punjab to Cashmire, and 
through that YsOey to Lndhak, and the othor states and dia- 
tricts of Thibet, I am unacquainted, even by information, 
witii the actual course through tlic hills to Cashmire, but it 
doubtless leads along th^ liver J Jithiire, which arises in ^e hills 
• boundijaig that rsSley to the north-east and east*^ 

On tlus Limii of Ferpetual Cofngdation in ihe Hmalajfa 

Range. 

The Limit of Perpetual Congelation in the Himalaya 
Mountains, has been a matter of some controversy. A learn- 
ed writer in the Quarterly Review has asserted, that this hei^t 
is hekm ll^OOO feet above tiie sea^ and has maintained that the 
height of the range, itself will be found much inferior to tliat of 
the Andes. Captain Webb, from numerous heights taken 
with the barometer, has drawn a Teij Afferent oonclusbn. 

^ Near the Temple of Milmn, (says Mr Fraser,) elevated 
11,405 feet, there were large fields of oeor rye, and buckwheat, 
and at an elevation of about 13,000 feet, he procured somepiants 
of spikenard* On the 91st of June, Captain Webb's camp 
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11,680 fat abm CakotlMu The iuxAce ms oiravd with 

regetation as high as the knee, very extensive beds 
in lull £ower, and plenty of currant-bushes in blossom all 
•immdy 10 axkar spot of rich black mould soil, sunoiinyded by 
a noble btm of pine^ opk; and ikidodeadEai. Om llie.Md of 
June he reached the top of Pilgoenta-Churhaee, IS^S^S feet 
above Calcutta: There Wfis not tlie smallest patch of snow 
near him, and the surfiiee wai paraed with strawbeny piants, 
butter-eups, dandelion, and a ptoAnioii of odw flowan. The 
shoulders of the hill above him, about 450 feet more 
elevated, were covered with the same to the top, and about 
500 feet bebw was a ibrest of {line, riBododendron, and 
bireh.^^* These facts }ead Ceplidn Webb to infer, tliat the 
inferior limit of perpetual congelation in the Himalaya Moun* 
tains, is beyond 18,500 fept at least, above th? level of 
putta*"^ 

These condunmu of Captun Webb veoave modi support 
from the 'fbllofiring observations of Mr Fraser. 

On the night of the IQth we slept at fiheemkeudar, near 
the source of the Coonoo and Bh^em streams. There is na 
wood near this plaoe^ even in the very bottom of the valley, 
and we had left even the stunted birch at a considerable dis* 
tante below ; but tjiere was a profusion of flowers, ferns, thist- 
les, &c. and luxutiant pasturage. Captain WebbVt limit of 
wood is at least as hi^ as l%O0O to IMOO ieet, I woukt 
therefore presume the site of Bheemkeudar to be cotMB dc rai^ 
above that level, say 13,000 to 13,300 feet above Calcutta, 
From thence we ascended at first rather gradually, and then 
very rafudly, till we left ail lu](uriant yegetatioD, and enteoed 
the region of striped and scattered, and partially melting snow, 
for nearly two miles of the perambulator, if'rom calculating 
fhe distance passed, and adverting tq fbe el^atioh we had at« 
tained, I would presume that this was at least 1500 feet above 
Bheemkeudar, or from 14,500 to 15,000 feet above Calcutta. 

" We proceeded onwards, ascending very rapidly, while 
vegetation decreased gradually to a mere g^reen mois^ with here 
pnd there a few sooW'.Aowera startup throuj^ it; snow fiat in^ 
^ir^^ing, till at length wp entered on wl^t { presijune was tl)e 
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permnud taoA imnielting snow entirely beyond the Hne of ^eg^ 
tation, where die rock was bare even of lichens." P. 

From these and olhex wkich Mr Fraser details, he con> 
ttdm tbe ine €f pcrp^tad ecmgel^tiaii t& Vet^mn 1^000 and 

Jccouni qf Jmmoiree, ihe Source qfihe Jumna, 

** Tlic spot which ontains the name of Junmotree is very 
little below the place where the variious small streams formed oa 
the mouataiii'B brow by the mdtiiig of mmf mtmok ci aoort 
unite in oiie» md fall into m bann bdow^ TotUb baiuiy htnr^ 
ever, there is no access, i'or immediately above this spot the rocks 
again dose over the «tr«^Am^ and though not so lofty as those 
below, they mterpoae a complete bar to further progress in the 
bed of the toncnt. AniaMofnioiVy Uio^ had fidbn fimB above 
al the farther extremity of this pass, under whioh the river 
runs. Between the two banks the view is closed by the breast 
of the mountain, which is of vivid greeUf from perpetual mois* 
tun^ and is funowed by time and the totMntfi - hito iiunibetleae 
ravines, and down these ravines are seen triokfing the nume- 
rous sources of this branch t>f the Jumna. Above this green 
bank, rugged, bare, and dark rocky Gli£& arise, and the dc^ 
oafau beds and clitb of snow towering above aU, finish the pic* 
tare. NoUe lodn of iraried hues and ibmus crowned with 

luxuriant dark foliage, and the stream foaming from rock IQ 
rock, form a foreground not unworthy of it. 

» At the place wheie it is eustomaiy to psfform ablutioD^ the 
rack on the N. E.'^side of the river is very steep. Betwem the 
laminae of this rock, which appears to be quartzose, run seve- 
ral small streams of warm water, forming together aconsiderabie 
quantity. There m sevend other flpuvoes, and one m particu^ 
lar, from whidh springs a colunm of very eonsiderable sise, is 
situate in the bed of the river between two large stones, and over 
it falls a stream of -the river water* This water is hotter tlmn 
that already noticed ) the hand eannot bear to be a mo- 
ment in it, and it emits much vapoun These warm springs 
are of great sanctity ; and the spot for bathinor is at tliat point 
before mentioned, where one of a considerable size rises ni a 
foal of the c<4d river water, and renders it milk warm. Thi$ 



jet w bolil btt|y<4 wm w it plays undMr the mrfim of tte 

pool, ♦ ♦ ♦ Here all tKe people bathed, while the pundit said 
prayeiTS, ai)d rapeiyed his diues ; and here also I bathed, was 
prayed over, and aufamittod tp be nnrked fag^ Uie iacred mmI 
cf the hot springs on the iarAuA Kke the Mt, end of eoufw 

was obliged to make my present to the priest for h}S ni'mistry.'* 

Account of Gungooiree, or the Source of Hie Ganges, 

Below Goureeeoiuida, the mer fidls over a rock ooiui* 
dsxM^ height ia its bed, and oontmueB tumUmg over a toccet^ 
pKiKk of petty catcadei or fafnda neariy the whole way to Mianee* 

ke^Gadyh. Above the debcHicbe of the Ked or Gunp^a, the bed 
^videos iato a sioall shingly space^ ia which the river rapidly 
volb. Ji^t a£ the gaqpeciftl^spioe^ a biidge has been thrown 
acMSy wUoh is Tomied of two parts, the mterior ends of the 
beams resting oi\ a lai f^e rock in the centre; and just above the 
- biidge, in a bay formed by a neck of the river io this Jungly 
fpaoe, fifteen foet above the stmni, is situated the small temple 
9r milt dedicated to the goddess Gkmgaor Bha^^ttea 

*f In i'ormer times no temple made witli hands was providtd 
Cbr the worsliip of the deity ; but within these few years X^vsbi 
mer SmgT,happa,thediief«3f theO^^ 
priated 400 or MO rupees for die eveotion of'the small buihL* 
ing which is now placed there.**^ The temple is situated 
precisely on the sacred stone on which Bhagirultee used to wor- 
ship Mal^adeo, mi is a nail building of a square shape, 
^ibout \% fee^ higl>, and rounding io» in the usud fimn of pago» 
das, to the top. It is quite plain^ painted white, with red 
ipouldiugs, ai)cl surmounted with the usual melon shaped orna- 
ments di thope buiklii^ Frofo the eastern iaat of the square, 
which is turned nenrly to the saered road, there is a small prot 
jectiou covered with a stone roof, in which is the entrance f». 
ciug the east ,* ^iid just opposite to this, there is a small pagoda-i 
shaped temple to Ittiyramjee. The whol^ is surrounded by a 
1^ of' unhewn 9to|ie end lime,*and the space this contiuns is 
paved with flat stones. In this spar«, too, there ia a oomlbr«i 
tfible but small house ibr the resKleiice of the brahmins who 
go{pe to p^qirte. Without the enclosure^ there are two or three 

* 
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sbeds constructed of wood, called Dhurm mllcihs^ built for the ac- 
OOOmiodaUoi^of pilgrims who resort here; and tliere are maiij 
mmk mmd, fiunied b]r ombaDgiiig Mapet» whkdi yield ihelter 
to thoie who cannot find •ocommodxtkiii in the sbeds. 

Tbe scene in which this holy |jlace is situated, is worthy of 
the mysterious sanctity attributed to it» and tbe reverence with 
irbicfa it is TCgttdod. We hare not here die mfined gkMaaixMB 
of Bhyimn Gottee : tl^ netnal dread wbibh cannot^but be in. 
spired by the precipices and torrent.^ and perils of the place, here- 
gives way to a sensation of awe, imposing but not embarrassing, 
that aught he cumpawd to the dark and dangerous pass to the 
centre of the rains of It fonner world ; fir most truly thefe is 

little here that recalls the recollection of that which w^c seem to 
have quitted. The bare and peaked cUffs which slioot to the 
.aksea» yield not in roggedness and devatkm to any that we have 
. leai : ifte rana lie in wild chaotie naMS at their feet,, and 
scantier wood imperfectly relieves th«r nakedness ; even the 
dark pine more rarely roots itself in the deep chasms which 
tine has worn. Thus on all sides is the prospect <dosed,^« 
eept in tent to die eastward; whene^ fim behind a of 
hme flpires, fiyur hnge loAy snowy peaks arne : these are the 
peaks of Roodroo-Iiiraala. There couJd be no finer finishing-^ 
no grander dose to such a scene. 

• We approach it thraogh a hdbjrinth of eAarmous sh a p de a i 
masses of granite, wUcfa during ages have fhllen fnm the cfift 

above, that frown over the very temple, find, in all probability, 
will some day themselves descend in ruins and crush it Kound 
the endpfQWy and among' these maam, for aoaoe distance up the 
mountains, a few fine old ptne-trees throw a dark diade, and 

form a magnificent fore-ground ; while the river runs impe- 
tuously in its sliingly bed^ and the stiiied but fearful sound of 
the stones which it rolls along with it» eru^iin^ together, n^^Ees 
th thf» roar of it^ Witer. 

It is easy to wTite of rocks and wilds, of torrents and pre- 
cipices ; it is easy to tell of the awe such scenes in^re : But 
it is not so nmpl^ to many surely not poftsiUe, to oonyey 
an adequate id^a of the ittem and rugged majesty of some 
scenes; to paint their lonely deeertness, or describe tlie uud^ 
^ifeable sen^on of reverence and dread that steals oy^ tl^ 
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jiiiiul, while contemplating^ the deathlike ghastly calm tliat is 
khtid over them* Surely sucU a scene is GangooUiie. We were 
HOW in thff oMitie q£ ti» i h ip w iflfTHit HiiiMihiji, di6 laGtMly wdl 
ipabaifm vnott nigged, range of womitiMnt m tbe wtM, We 
were at the acknowledged soyrce of that noble river, equal, 
ly an object of veseratioa and a source oi i^riiiily, plenty, and. 
ttjpuIciiK to Hiiiftrilifi t i fM? ire^iiad now raMlicd diB hotteit 
■hriiieoririBdoawttriupwinA tliM hetyUHsc^^ fTlie 

fortuitous cucumstance of being the liisl JiLiropean that ever 
penetrated to this spot was no matter of boast, iot m great dao- 
dcr had betii fanvedp and no e xtfa nriuMiy ^giie undogoM* 
The fivwl objcei of inqui i y that MttmaDj oomn to dieliatvieBaKv 
is the soui ce of the river. This source, according to the pundit''s 
re])ort, is not more tiian five miles horizontal distance from tlie 
temple, and in a dsreokn S. £• SBf* nearly ; and beyond this 
plaee» kis, in all prDh«faiIlty, cUefly mppliad by the neltiiigof 
the great bosom of snow which terminates the valley, and whicjli 
lies between tlie peaks of the great mountain above mentioned. 

The oKHintaui which is considmd to be tho loftiest and 
gmtat of the tnowy nqige in this quarter, and probably yiaUa 
to iKHie in the whole Himalaya, obtains the name of Roodiw- 
HunaJa, and is Jield to be the throne or. resitlence of Mahadeo 
himself It haa five priodpal peak% called Boodroo-Himala^ 

OcNigiifmbmtay and SooEga Boil- 
nee. These ibm a 0OH of aemicffeular boHow of very conaidau 
rable extent, filled a\ ith eternal snow ; from the ^adual disso- 
lution of the lower parts of which the principal part of the stream 
is (^enented : pcobab)j there nmj 'be snoilkr hollows beyond the 
|ioint to the li^t alxif e Gapj^potie^ whi^ also snppljf a poiw 
.UaoT p. 471. 



Art. III. — On the Deoccidaium and Redtictiott' of Iron Ores. 
By Daviu MubUKT, £sq. Communicated by the Author, 

1V((akv yeats ago, I was led, iVom various experiments (which 
were then nacmted in the PhikiSQphieid Ms^faainei) to eon* « 
pludcj, th^t the coniniQp ar^Uac^us ironstone of this country. 
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mia Wttmirf tfat mikaf im with vaikws earths, dueflf 

tUpfj lime, and silex. 

Some time siiiee there appeared in Dr Thomson's Aunals of 
Philosophy, the analysis of an inmlDn^ wherein it was stated^ 
liM the im M not txiflfc ill the ftMr of en osideyhiitiii tfait' 
of tttlMT e carbonate or a hydrate. As I write from reeolleei- 
" tion, and cannot refer to the work, i am unci rtaia w hich, nor 
is it at all material, as the ^Etcts I wish to investigato are theee^ 
ftrib Whethv the ina fwntemMl in the wonelaiie ao mitemUjr 
dBAiaed ow tins country, does oEwdoes nol exist in the ete^ of 
aa oxide ? and, subsequentiy, if it do soy to estabhbli the extent 
of the oxidiJ'cnicnt. , 

I think Dr Thamaon and moat othera who hove examined 
the deep radUcoloimd ores of Cumberknd and Leocaafaint 
Imve agi'eed that these are oxides of iron, and, as flir as ray 
own expedments §0, there can be no doubt on the sui^ect If 
theae cms m wamw e d with the common iranafeone be&ce 
baninji^, notwoairibateneiAaof the aame alaaa een apfiaar moi* 
dishiiviilar, and after making a consicierabic alluuunre for llie 
widely differeot proporUooB of iron in eeeh^ tlie examiner teels 
indhied to eaagn to k n wjr diffi tae nt eliM» of ginatenaf, Thia 
atffikwy eootnaty however) is melerieUy Icsaaned when the udq- 
stone has been exposed to the fire ; it then passes from a greyish 
or blackish4)ine, (its native coiour,| and assumes various shades 
of brown^ nd or pofple^ the iutemiiy of whkh dependa on the 
quentify of iron pmaent, the ednuni^xation of the dose of heat» 
and tlie length of the exposure. 

The art of roasting iron^toue (tednucaily called its Calcina* 
tkm,) haa by aome been eonideiod aa en opan^ in whkh, 
fir the ftrat time, the iranaloQe unites with n porfian ef Wffgm^ 
and in so far as this requires to be again removed in the smelt- 
ing furnace, previous to separation, it baa been dtprecated or 
thoogh^ unneeeaieiy. Pnotioe, however, haa wkkw cJeeiij. in 
thisi than iii'any other metallurgical o p eml k ai, detormtned the 
utility and necessity ui roasting the ores, previous to tlieir being 
smelted. 

Aftor eonaidering the aul^eot again, and referring to many 
other experimenta, I remain atUl of my former opinioo, that . 

tlie cumiuon ironstoqe of ihis country has united witli iron 
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iKsriy 40 per cmi. oi oxygen, nor lymlbeen MeiomMjf 

myself that iraistoae properly lUMtod, milM in di0 AghdliA 

degree with oxvs^en, though there is no doubt but tluit long 
«xpoeuE^ and higli tempmturo, \nll cause such a combination^ 
though lf> a luniled extent 1 hofM^ tberefei^ jnm will inda^ 
me with mm Ibr the inwrtion of eone experiments and i»- 
marks on the roasting, deoxidation, and reduction of ironstones, ' 
tending to ^uodate the sul^ect. 

IraoBtonce in general in loeeting, loee ften §OtoUp$t mtL 
ef tbenr weight. Trnvfaction ooninieneef widi a flho^e nf 
colour U2x>ii the surface, which keeps ]>enetrfltiniT .t^ the i^rocesi 
advances. When the ironstone is of one uniibrm colour throu^^ 
eat, the opcmtion maj then be conw d e ro d ae perfect; if a mtm 
«f theironetone be btoken in the intenm, the namnted pert 

will be found occupying the centre, and of a blackish colour. 
Some hours are necessary to roast thoroughly, even a small 
piece of imatone; ^ eeme effiect!, hoafever, may be prado*' 



cad In tmo minntea, by exposing irooetona fiaribf poonded, vpen 

a rcd-hot plate. The change of colour in this case is rapid ; it 
almost instantly becomes brown, then black, Uiough in cooling 
it uoalljr letunM to a faniwniah red, or dirty pwple oi^oiir. 
Aa OQQifeone that had kNt 5S per afU* in ranting, 

pounded very small, fused, and yielded as follows : 

400 grains of iromtonr, \ rffc--* ^ 

50 grains of Hnely pulveniad COk«» / grains 0fir0O,c3S4^ 

The last reduction may be oonadered as neaity a perfect 
of tiK OM, which, in numj oaaee, wherj the earthy matteia 

nearly in equal proportions, may, be accurately performed 
without the addition of any flux. 

Some masses of the same siiiMtnice not pvemady lomtMiy 
veiling 6024 grabui^ were put into a mieibfe along with M^e* 
dust, and a pyrometer roll fitted at 1". After an exposure of 
ten hours to a bright heat, the pyrometer was ibund to indicate 
Set^ and the ironstone had loi^ in waght 4jS per cent, or 10 per 
ami more, than when roasted m the common way. This I 
aiiribllted to the kes of oxygen, in conseijucnce oi ihe inetailic 



partides \msk^ exposed in contact with carbonaceous matter. 
The ircMitUme^ wim waited, and peiftcdy fieced from this sub- 
fltmoe^ wa» of a greyish4)lua ccdour, adhenye to the tongue, 
possessed of a metallic taste, and wlien puivensedy deflagrated 
ia flama 

.400graiaaof the^oaimon railed iraiBtaiie^ &r the aake of 
comfiariaony were ^leed alone, and affofded a dense, shining, 

opac|ue gla^s, williout any melailic 8ep;ira,liOii. 

400 grains of the cemented deoxidated ore were reduced to 
the same uze, and fiised under the same ciraimstanoesy ftom 
whkh «eiuteed a prismatic eolocured button of iniil, wrigfaing 
liiO gi s., oj* SO per cent. The marked difference between these 
4wo results I also attnbutid to the presence and absence of 
oxygen in the two ores. 

In another expcsinwiit, I find that 4281 gn. of the same 
ironstone in pieces, were exposed for twenty-four hours in con- 
tact with coke-dust, to a lieat, that, by the pyrometer, indicated 
69* of Wedgwoodc loss in weight equal to 43 ptr ceni^ ao 
that fourteen hountif longer espoeure and double the tempers- 
ture, had only produced a further deoxidatimi of 1 per cent 
beyond tiiat obtamed in the first cementation. Tlie pieces of 
ironstone were now oompietely metallic^ oo m pacty aod brighten- 
ed under the ife. 

800 grains of this deottdated inmstone, yielded by fusion per 
a mass of soft malleable iron, wcighhig 113 grains, or 37 j 
^er cent, 

dOQgeains, to which wne added 15 of ooke-dust, yielded by 
fiiaon 183 of iron, or 54^ per eenL ; 5 grains of coke wen 

found in the crucible unacted upon, so that 10 grains of coke 
were employed in reviving the additioqal 50 grains of iron. 

^00 grains of roasted ironstone wefe fused per ar in a black 
kad cnicibie ; 49 gndns of iron^ or 24| per ceni. was the i»» 

suit 

200 gruns of ironstone, deoxidated at , were similarly cx- 
posed, and liifled> firom which resulted 92 grains of iran, or 46 
par cent. 

These ck tciils, I think, clearly shew, tliat there is some pon- 
derable matter in Uie ironstone after roasting^ which is removed, 
by heatii^ it itt contact. with carbonaceous matter, and which, 
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in the after fttston, alF<m!s a Tery striking and very vfiffimit re* 

suit. I am aware that it may be urged, ihat thif5 ponderable 
matter may not have previously existed in the inmstone, but 
have become united to it in die process of roastbg; and that the 
Cdntrast in the above experiment, to have been nioE« oompiete, 
dtlfirht to lia\ e been made with the ironstone in its raw or native 
state. In answer to this, I hav/e, in the tirst place, to remark^ 
* that no reliance can be placed on experiments made with mw 
ironstones, and carbonaceous matter, reduced to Ihe necessary 
degree ot'iiiieness: The instantaneous expulsion of ^0 per cc?7t, 
of volatile matter, occasions such an agitation in the crucible, 
that part of the ore and carbon is unavoidably lost In the 
second plaCe, I submit, that it is exceedingly improbable, in an 
operation which may be performed in two miiuttes, in a heat 
ivihich would not raise the slightest scale of oxide upon pure 
malieable iron, that any combination of oxygai ean take pkce 
with iron not in a metallic state, the partides of wMc^ are more 
or less sheltered, by the presence oi a (quantity of earthy mat- 
ter, equal to that of the metal. 

The ironstone subjected to the fbn^ng experiments, when 
roasted, yielded 44 jmt cent, of iron, and lost in roasting Mper 
cent., so that the ore in its native state contained uo per cent, of 
ir<HU After the rate ot 40 per cent., this would furnish us witli 
1^ quantity of oxygen equal to lS.ft per ceni,^ united ori^naliy 
with the iion^ Now, the ponderable matter got rid of by tiie 
cementation, in the experiment at US'" of AVedgwood, was the 
ditierence between 32 and 4<2, or 10, and in that of 69% the 
difference was equal to ll"* ; a cobcidence sufBcaently near to 
warrant the condunon, that the iron of our ironstone is not 
unlv in the state of an oxide, but that the dose amounts to 44) 
per cent, at least ; for it canuot for a moment be supposed, that 
any process of cementaticm confined to an inferior range dP tern* 
peraturei could separate from the ore the last portions of oxy^ 
gen, which it is even probable resist the higher tempci alure, 
and more perfect operation of the smelting furnace. 

That a greater portion is removed in a smelting temperature^ 
is proved by the following experiments : 

934 grains of raw ironstone in pieces, were placed in contact 
•^'ith pounded charcoal of wood, and exposed for foiur hours to ^ 
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a olmiiiliiig ImhI iif 40% wfaich was then gradaally inmaied to 

120 , at which it remained for nearly eight hours. The result 
was a complete separation ot the iron aiid earthy matters iVom 
«aeh other^ in the shape of globules ; the fbrmar m the state of 
gny crude nan, the ktter in tiiat of ghtte po owa e ed of some 
transparency. They weighed collectively 484 giuiiis, the \cm 
450 grams, bemg equal to 48.19 2)cr cait. If 32 is titkoii 
fmii thu, being the Iom euetained in the opecatkm oi roasting, 
the quantity of matter removed by the eemeotatioii wtU be 
16.19; flo that m these three cxpenmeots by deondaBon, the 
loss in weight has been auak>gous to the tei^iiperature, viz. 

Ift te* of Wedgwood, lou 4tt per tttiL 
U er ditto, 4S 

In ieo» ditto, le^ie. 

And the quantities of oxygen passed off in the state of car- 
bonie acid or carbonons oxid^ will be represented by the num* 
bera 10, 11, 16^ 19« 

Having arrrred at shnHar ooncliMoiis in experiments by de- 
oxidation with roasted ironstones, I insert the IbUowing 03 illus- 
trative of this doinddenoe. 

.Some pieoee of iraastone that had lost in loaitiDg 9B per 
€mi^ were exposed ibr fourteen hours to a heat incfeamg to 
120^ of Wedgwood, at which it was stalioiiary tor several 
hours. 

The fa o natom o>lj|lnally wdji^hod . « • TW fMim.. 

After renawif tton, it w«i fbond'tttolved into 
iGngr enfe-MD ^Ubnkt, • • 875 graiai. 

Qlsss globules, • • . f 17 

' S92 

loM 111 oxjrgen - * • • SO.9 I^oob 137 

Ifon obtalBid « - - 80»0 

CUosS) very transparof, - - 29.1 

loaa 

This experinieiii h as repeated, subjected to a longer but in- 
ferior temperature. The quanti^ of vdatik matter lost, was 20.6 
percent A few small globules ^cast-iron had exuded, and ap< 
peared upon the surfiuTe of the masses; but no separation had 
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takeu place between \h» iroo and tUe earthj mailer. la botk 
theide expciimeius 41 cent* of oxygen seeois to have been- 
xicmoved fkom the ore. 

Having thus, as I conceive, rendered it exceedingly piobable 
iLua irauL of the common iranstoaes of this country, either 
ia ibdr nadve or roested states* is united with nearly 40 per 
4:efitcf0xygen, I diaU oonclude this paper with the result of 
iionie simiiai oxperiinciiis wiih Lancashire ore, which albu seem 
to prove that the iron at' these ores m not vuutcd to a greater 
dott of oxygen than the commoo innslone, thoi^ ibw intenai^ 
«edeolour»ittthefart>instMw^ bada toadiffet^ . 

Lancasliire ore, when reduced to a small size, and heated on 
^ti uon.pkte till it becomes of a block coiour, lo^es only from 
4 to d per emt, of its weight; (ivonstooa in the same dme 
would lose from S5 to 95 j»rro0fit,)t aa the oie eodia the black 
passes ofF, and the native red colour returns. In this state it has 
acquired a slight, though perceptible, obedience to the magnet. 
If the ore is heated iar two houns it kess in all from 6 to 7 ftr 
teni^ and ia then strongly magnetic^ lendering it probable thai 
the magnetic force in this case ia mote the result of a new ar« 
rangement ot tiie metallic parUclea^ than of the expulsioa of 
ao small a quantity of water. . 

If the exposure of this one be still ftirths^ eontmedy aod 
particularly with an increase of temperature, it will acquire ita 
lost weigiit, assume a vilreoiis sort of fracture, and lose its obe- 
ihence to the magnet ; such increase of weight being undoubt* 
edly owing to a further dose of oxygen' umliiig with the kon^ 
which I have never found tnexoeed that of the water expelled 
in the more moderate temperatuie ; and it may sometimes 
happen in experiments of this nature^ that the ore^ after being 
roasted for eight or ten houn» will wdgh aa much as when first 
introduced into the ftmaace, thougli, had it retired at an 
eai lier stage of the operation, the deficiency of weight woul^ 
have been as beibre stated. 

In general, when Lancashire ores (aooordiiig to the sort,) 
cemented in contact with caifaoDaeeous matter, a loss of we^ht 
IS siLstained of from 25 to 35 per centy from whidi is to he de- 
ducted that weight, consisting of water, which the ore would 
have lost by being exposed to a low red heat, leaving the dif* 
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iefenee to^jwem' die' qmntity of o^jgen removed fhatk Xh^ 
ore during the opemtion. TIte ifoOowing may be eomidefed as 

a near a|)pr{iac]i the constituent parts of the richest and den^ 
sest species of the Lancashire hematites. 

* Iron, * ' 64i0 

Oxygen ttnlMd with Iron, t4wS 

mo 

The proportion oi oxygen united in this analysis^ is uiidep 
40 per cent, 

I shall fed mudi gratified if these remarks lead to farther 

investigation ; so that those who are interested in the subject, 
may not only be furnished with an accurate resuh, but also 
with a method by wbiq^ the sapie may be de^nitively ascertained. 



•AsT. IV.^Observations on Ice-Bergs^ made dmi^ a tihort 
• Eacursion in Spitssbergm* By Thomas A* Laxxa, M.D* 

1 HE ialOMit vlikfa of )ate yean has beat evidCed fay tfaa 
JNorthsni Bei^kiiuiy rendera every ecxnmiinieatioii oonetmni^ 

tliem important, which may contain any thing' hke inl'oraiation. 
Though those by whom these communications are made, may 
be but yomig in aeiflnee^ yat tba finis wfaieli haw? conia ondar 
tfaeir own ohawvatioo, may not be altdgether unworthy of no*' 
lice. From the high rank wluch Captain Scoresby holds in the 
literary world, from his intimate apquaintance with tlie Arctic 
SeaS| and the works he baa publiabad on the phepomann 
|lie«e pmenti itmay mem pfemmiittiousfap an unfaiown indi* 
vidual to obtrude liimself on the public, and to pretend either to 
question the opinions qi that enlightened navigator, or to statf 
facta which my have esaaped bia obawiHion. As both tbsae, 
bow€T«r, may be done in pecftet oomistency with the high ra^ 
spect I cherish for the distinguished talents of Captain Scoresby, 
I shall take the liberty to stat e some facts concerning tlie ic^ 
yoL. 111. »o. 6. ocjosfiB 18^. ^ 
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bexgfi SjMteWrgnij mbkk I had thm npporfmMtjr of pfrmiidlly 

panion for 1818, in a voyage to the Arctic Ocean. Towards tlie 
end of July, §uadmg no object more worthy of our attentjaiit 
mdvieetad our cquMto A# notilMmi^dimof Spitffbi^igiii. 
Among our cxctmnMi on jthe OMil«f dttt UmkI, m vkited Ik* 

ke-bergs. Having manned two boats, we directed our course 
to that part of the shore wlim the Sevea Ice-bergs of navigatcm 
m aituated. Them, hoimar» pvemting voAiag novel to our 
Ciptun, iAor vwuig' tho 1Bn^;lklfol precipioe wlucii tonDomnln 
the seaward extremity of one of the principal masses, lie return- 
ed to the ship. I, with the remeimng boat, landed a little to the 
•oath of thii ioe-boEi^ and hBcntig shot a hw birdii and coUed- 
isdmao |iiantB and muenh^ Ae natural produeCkna of thn 
beach, I sent the boat round to meet me at the north side, and 
made preparatbns to cross the berg, which lies from east to 
jKmti iMof the s^orsifiooiqpaiiie^ annedwitli 
nnriuAv loaded widi faaUp^iie conoMiiQid our joo^^ 

Captain Scoresby r^arks, that the upper surfiK:es of these 
ioe-bergs is generally concave.'' The notice oi' the stranger is veiy 
aoon attracted by the ccamxtty of all that portion of the ifloba>g 
whMh Hoimderiiiaainnin^n^^ 

or so fran the shore. This conveKity gradually becomes less ob- 
vious as the mass extends inland, till, among the higher lands 
ki the interior, it biOOBitu axmcave. Whanr the aoi4Mfy kK* 
Mlad hf tlw amuuiaina iMbw liie jnovJinay it ii vaiy stoap ott 
both sides ; but, from the roughness of the surface, our ascent 
was rendered easy. It may be difi^cult to account for this ab- 
fiiptness,whi(AiBwattBiar|Ledonbothadaaof themass. I think, 
from its beii^ only Ibun d bekunr the snowJiike, that the hare 
mould on the moantnn^ aide, destitute of its reflecting surface, 
had imbibed so much caloric from the sun's rays, as, partly by 
keoting the atmorqf^ere in the vicinity, partly by radiirtion, to 
yroto suffidat to meh tho arijaaont iae^ and thna amial anodwr 
eanar, afbarwaadi tb be noCiead, in rendtring the ico-berg 

Having got on the more horizontal surface, we soon found 
more formidable obstacks to esoouateiv the being tra¥ified 
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ift #¥ery diMttm wMi iittt% mfiiUMng is munlMr eiid magnU 

tLuIe as we approached the middle. These mea^iured from a 
lew inches to several yard^ in width, and ia general t^nuaated 
toonief or later in each ottur. Tfas k» btiiig iou{^ mi csoaU, 
%Mi0iife danger, ofipttNieli tha edge dP tfieid cliaiBMi» MnA {Nn»i 
seirt a terrific aspect. Their blue edges gradually became 
darker, till they reached a depth where the most wazuieriog 
8un-beam cannot reach; and heie and there the fgox^jBiug uE 
« aubgladd nU» added to Ilia raqiairt^ 

CaptaiR floorasby, speaking of these r^ts, says, " The sur- 
face was very uneven, being furrowed and cracked all over; 
Una roQ^iaeM a{ipeared to be occ^kmid by th^ Bacteii^of tha 
aoow, wMtne ftrauna of trater bang seen wamag met the mauL 
lhoa$ ^thte*, hatkig worn away the superficial ice, could be 
•sdll heard pursuing thdr course through subgiacial chan* 
nek to the front of the ice-berg, where» in tntupaMat 
<^ small caecadea, thef Ml into the tea. InaDawplaes% 

fltfand yafda in width were seen, hi osiers they were only a 
few indies of ftet across."" The following coniideratioas mdine 
me to doubt the accuraey of thii axplaaataon. 
* lUf Though thii waa the maroMt mmm af the yaar» tba 
varying betimn 8^ and 4ff* of Fahrenheit, I 
found not so much water on its surface as to t^ueacli ray into- 
lerable thirst, being obliged irom time to time to have reeoima 
to a boht^ of kse of snow tficeatiify tfau unplgeiiaiit tuenBatkm* 

fef/T/, If sdch reiita were produced by water, it mtHt htm va* 
(juirrd a nuich greater inuiulatiDa than such a limited spa<» 
among the mountains on the nortb-weet coast of Spitzbergeii 
eould bava affonbd, wher^ ioe and anowmril Tieiy laird&jr. 

St%, Theie raits axtend up to, and, in all fmfaafaUltyy befond 
the snow-line, inuiiniinislied m dimensions, where the tcmpe^ 
rature never laiia below the freezing point* Whence was the 
«watar fmnidied to pmduoa renta hara? 

41%, If diay had been formed by wattf", would they odt 
have followed the decliviiv, and, like a river^s bed, have had 
their width and depth increased with their course? Far other.- 
wise^ Imwffar, is the caae^ Ibr diej nn jo every pofiaUe cUk^ 
tibn, aoole wider in the centfe, and gnadudly ebsing towaida 
the extrcmiUe^. I heard indeed the noise of water in a few, 

a d 
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hat liie trieklbg aouml jnrtimtind iti bei^g but wfieahg m 

5t?ifyy Some of the rents iiad a drifL oi' snow thrown across 
their niouths, or, as the Captain nnuurlui^ weie filled with it 
t»lli» ipteoralkwd.'* I dioaU aiqipoie dib woiiU h^^ 
iIm int to fasve cuAmd Iran the solvent or abrasTe power of 

the water, had the diasms been produced through tlie influence 
of that Huid. 

Im ino&ied to loolr the reel caasa of then vents id th» 
'€ UH M Miiv€ ^wfw w rf mdet^ nban mihjected to tho freaeng pro^ 

cess. Siipj)Qse the ice-berg to be in its infancy, and but ii few 
•imi thick, the lieat oi sununcr will render it spongy and hoUow » 
hme «Dd ikenttainider.siii^KftwUlbefumwed wi^ atrenm- 
kla pwwing ovar ita bad; aU theae vaeinidea wiU be ooeiipiad bjr 
iWrter. On the rc4Lun of winter, by the expansive power ex- 
ertecl by the water, when its particles aamme an arrangement 
4br the tamuAm of ke^. the waUa of the ottvite will be ^med 
ssonder, oncla partial vent fbrned. Into these rants water will 

flow, which also becoming sohd, will exert a still more powerful 
force, enlarging tlie rents, extending them in length, width and 
dipth; vliiist the daimning up and freenng of the lUtle stveama 
bdoir, wiOasHSttbe aodon by daviliQg the mass 6001 its bed^ 
This process annually repeated, might iiuluco the appearance 
now presented by the ice-bergs ; and being wedged in between 
pnoujitmi, tb^ cannot extend laisraUj, and necassBniy be- 
eome eidied or eoimx, impelled, as it were, by a central finea 
in the expansion of water. 

After cx>ntemplating the magnificenne of these chasms, we 
nuMlee& poe^Ue ipeedtogam the noithem boandmycf the 
iee<bei>|^ though not without. difficulty and dagger. We were 
often obliged to retrace our steps, or deviate considerably f rom 
our course, the chinks being too wide to admit of our leapii^ 
neeoB^ Some of. these were rendeied partkuiariy dai:^enNii^ 
Ibm the diiAed enow covering (heir noutha proving too weak 
to support the weight of the body. In one of these, in at- 
tempting to walk across tlie ice-t>erg, I imprudently slept into 
a narrow chasm filled with aiow to the general levd; and in- 
ncdMtely plunged Op to the Aodders, and might, but ftr 
the tu^dca esiteusioa of my arms, have been buiied iu Uie 
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gulf. My imprudence here originated, in findini^ many of 
$hm£ oovmogi aifficiendy strong to fiiifilain the weight 4j€ 
mj hodji md ca ip e cfiug lo Oui hen the am* Biwuifii 
eoostitatitfii «i in othen, I wm tanpted, by way of preMBC- 
ing a circuitous rwite, to cross this, which was but a tliin cake 
of snow laid over an unfathomable gulf, an attempt wliich 
had nearly pnyfed filtel. The ikiMttian of araiitcoivev^ 
WWj covMy in general, easily be diaooveivd, being ^4lilflr than 
the rest, though sometiiiu s wc had not this criterion to be 
directed by, as we had sometimes to crosa cxuuoderabie patchei 
cf now. Frooeedinjg with' mudi cantkm^ we armed in aafe- 
t J at the north ode of the bccg, where dbe boat had \mm. 

waiting our arrival. 

X Qonaider the breadth of this extraordinary accumulation to 
«oeed an £i^8h mile; ito extent inland was hid nnder the 
comnMin ooivanng of snow. 

Having got into the l)oat, we proceeded along the front of 
the icy cliff, which rises from 150 to 200 feet above Uie lev^ of 
die sea. This» fixxa the agitation of the water> mui imdermin. 
ed to a conBtderable extent, whiidi reoovii^ the bieakof # 

heavy swell, produced a noise like distant tliunder, occasionad 
by the reverberation through its numecous caverns. 

I was once inclined to connder dieae loawbeigs aa cpnicaly with 
thi^ base towards the sea, whilst their apex iwrted the nMHSBi^ 
tains in die back ground ; and was of the same mind with Captain 
Scoresby, conceiving them as limited on three sides by moiin^ 
tainsy and on a fourth by the sea. • But whilst ramUti^ on the 
ahores of Spitzbeigieiiy and viewii^ the eoast' fiom the aommil 
of a lofty mountmn, circumstances came under my obseryationi 
wliich igd mc to consider this as ratlier an unht situation for the , 
formation of an ice-berg, for by fax the greater number of suob 
niUcjsareentirdydeedtMteef such fiarmatiflDa; and wbeii tbew / 
. occur, they precisely occupy th^ place which might have been j 
occuped by rivulets. These, no doubt, must have been but 
qjw^rio^y supplied with water ; i?) such quantities, however, as in 
pnipesB of time to prove aidBcient to fogm iee4ieigL Thtf 
inight have reoaved water during the colder aeaaonsof the year 
from internal sources, derived from imbibed water from snow 
qr ^ melted, whilit the heat of snni^ier prevailed. 4rivui ^ 
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Jet, when the temperature descended below the frecnng point, 
would soon be froaen to tlie bottom, whilst tlie sources oi water, 
niHihmd In tcmpflntafa, iMmng m wpaagt from th* Mm md 
1mm<€ thenouBtaiiiiyeciiid^^ - 

mass by repeated layers, in j)roporti()n and extent to the quan«- 
tity of water jx)ured out. IVom this View I am disposed to 
think, that these ioe-befgs aife mudi more exteiwe than is 
Imagined, and that tliejr Mloir the of the viilqr into lihe 
interior. T do n ^t n li ree in opinion with Captain Scoresby on the 
increase ot bulk of these ice-bergs. " Ice-bcrgs,^' says lie, " are 
IM permanent as tliie rocks on whidi diqr >wt ; ftr though krge 
poitiofiB mttj be fbequendy aeparaled from die kmer edge^ or 
bj/ ai'ulanches J'runi the mountain summit be hurled into the 
gea, jet the annual growth replenislies the loss ; and probably, 
on the whole, produoea a perpetual increaae. But the annual 
supply of ice is not only added to the upper part, but alM> to 
the precipitous creM fkdvtg ths sea, which addition being niti 
into, or suspended over the ocean, admits oi' new fragments 
being detached, and of the renewal of the vitreous sutfim wlndi 
it preMOts to the eye afkfnr each separation* In some pIsces, in^ 
deed, where the sea is ahnost perpetually covered with ice, the 
berg or glacier makes its way to a great extent into the sea, till 
it reaches a depth of several hundreds of feet^ I tkipk {di that 
pert of the ioe4)erg which lies beyond a league or ap from tbe 
fJlorc, has long ago ceased to receive additions of ice, as tt is 
now much elevated above the circle of perpetual congelation, 
being buried ^nder a great bodjp of snow. At th^ seaward extre- 
mity, where, ftom tl|^ inflnenq^ of {tup ocean, the enovr-line is 
more elevated, the annual augmentaticm will be but very sepii* 
ty, for, being convex, it cannot command the mountmn's rifls ; 
and whatever water arises from the melting of the snow on th^ 
saitee, wiU nstHraUy be eai^ied off Jby the chinks, so t^ al) 
its supply will depend on tlie half dissolved snow retaining 
water among its particles afterwards to be frozen, or on the de- 
poflitHlion of hoa^^ffoast, which enveiopes the whde jshind in 
spring. In this way, the eftcts of sufnmer may be counter^ 
airted ! And if addi^ons are made, it is only to the upper suiv 
face ; for so far from tlie precipice gaining ground on the sea, 
I think it is aimuaU y on the decrease. The west cfnast Spita. 
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the oceaiij which washes even the foot of its mountains. The ice- 
bergs, like the drcumjacent coast, seem incapable to resist the fury • 

tiM CupUiii Scombf states ft tel in hit £mj oft 

I«^Berg8, in lbs Fooftfi Nuaaber of this Joimd, wlaeb is 

against the probability of the precipitous crest facing the sea 
gaining ground ; for he remarks^ " The front of each icc-berg 
wica from 400 lo £^ in ke^|^ dbova the kvel of tbft 
ooe«ft« liss pandM with the shons^ mA is generally variied by 
the sea.'" Surely they would not all have their boundaries li* 
mited by the shore. Some would have made greater prqgreaSy 
and lopg era tnm eaeamAed on the emjnve of die waves. 

The geneial iqipeaniooe of diisic^teg ootraponds with at 
we saw, which were more than seven in number. They aU 
occupied valleys. The hills on either side measured from 700 
to IttOO feet above the level of the sea. Ice-bergs are compos- 
adof fivsh-waiier; tbcjbsv^abliiishgmnookm^omigtoliM^ 
obfllraodon asd zefleetioii of liie mofa veftan^^Ue of Aa raya of 
light. When seen floating in small masses, they seem quite 
blacky &[r then being in little peces, and quite transparent, all 
tlia|a[faof %hl avs tnnsniitted.wAfler oamemplfltii^ llieaa 
grand objects, I fet|Mwd ti> Ibe highly gratUediridi the 
ipegmficence of tlie scene. 



Co«MMM» LigM CVyftoOM Bodiat, By Davus 

B&swsTEB, LL. D. F. S. Lond. and Sec II. S. Edin. 

In the course of the experiments on the absorption of polaria- 
ad of wbidi an afastia^ waa g^vaa m tha last munber of 
4ms Journal, I had oceasioii to investigata the W of ft very 

interesting class of phenomena, which apjx^ared by the trans- 
mission pf (xmnum UglU in different directions through crystal- 
lissfl bodies. Cordiefj when he discovered tha Didirait^ ob- 
sprved the two coloura of the light wMdi k tnaaaiitted in di^ 
ferent directions, and gave it the n^une of DichnMcy (from 
>v« tm)^ and cokmrjf on the presumption that nature had 



i4rh JDr Brewster CH tii^.i^hanamtui DuJiroiitu 

ttm6mA to Ihii mUieivl the property of giving twb eolom The 

Count de Bounion (Catalogue', p. 121.) had observed the douWe 
colour in certain small crystals of nuca, and the Marquis de Dree, 
had noticed a dmUar ftot m the tourmaline. During tbeexpeii- 
iasents to which I have iDuded, I fomi that dkkroUm w^fi « 
very common property of crystallised bodies : that it wa« mit- 
ed to the aj^es of double refraction^ whether the crystal had one 
or more axes ; and that it arose from the absorption of commoa 
li^t, mndiftrd by the doubly r^ncting foices of the ciystal. 

As the phenomena of dichroism are very beaudfu], and cm 
lie seen wiilkiut any apparatus, and merely by exposing the 
crystak to ocmiuuoo light, I shall describe the moetimportaot 
f^ctfe 10 dttgr are seen in Mk^t 4m^9 ^f*^ IdiU. 

\, Onihe IHchrmm cfpairticular CryttaU ^Mica* 

There arc many crystals of mica which exhibit tlie phenome^ 
na of dicbroism, but it is only in some of tiie small bexahedral 
crystals, wUch are tnmsparent in a direction pcrpcyidicular to 

th» lamina, that they are seen to the greatest perfection* 

In one of tliese crystals, where the inclination of tlie result* 
ant axes was about lU, I found that it was highly tianqparent 
in a^dbcActicni ooincidcnt with the nlaneof the i»»>«tiaai even at a 
thickness of Jth of an inch ; in this position the extraordinary ray 
only was transmitted. As the inclination of the ray to the laminss 
increased, the intensity of the transmitted light diminislied; 
and in a direction perpendicular to the laminae^ the crystal 
was pferfectly opaque. A candle, whose light was hreely trans- 
mitted through a thickness of 0.243 of an inch acmss the 
io/xs of the hexagonal phsim, was completely invisible through 
flie terminal planes, wheil the thickness was onljr 0.Q4P of 
an inch. Another crystal which, in one direction, was as 
transparent as the ordinary specimens of olivine^ would nut ad- 
wit, dux)Ug^ a thickness of ^^ih of an inch, a single ray of th^ 
meridian sun pn the ilSOth of May, when it passed along the 
ksis of the prism. The ordinary ray, which was entirely lost 
in one direction, became gradually visilile in diin plates, and at 
last of equal intensity to the other ray, as tlic ord^ior^; li|;hi 
tbrioied a ]^atcr an^le with the |amina^. 



' % On ike Dkhroim ^Jugite. 

Out of a piece of yellowish-bro^^^l augite, without any cry"^ 
stalline form, ^^r which I was indebted to Eobert ^b'erguson, 
Esq. of Until, I cut plates with paialld and well polished siu^ 
ftoes. When one of these plates was exposed vertically to oom* 
men light, the transmitted light had a moderate intensity. 
When it was inclined to one side in die plane of one of its 
neutral axes, ihe ^ght became more and mote mtense as the obli* 
quity incveaaed, notwithstanding the increased thickness of the 
mineral through which the light had to make its way. Upon 
examining the transmitted light with a prijsin of calcai'eous spar, 
k was found to be all polarised in a plane perpendicular to the 
plane of inclination. 

When the plate was now inclined from this last position, in 
the op]X)site direction, but still in the plane of the saiiie neutral 
lois, the intensity of the light gradually diminished, till, on the 
odier side of the neniendicular* the nlate became- abBokddu- - 
impervious to the strong rays of the sun. Upon again examine ^ 
ing the transmitted light with a prism of calcareous- spar, be- 
fore the plate had become opaque, the pencil which bad former- 
1/ ▼anished now ie<iippeared» and gnduaUy increased in inteOi* 
slty, beponuiig more and more greei^ while the other pencil^ 
which became fainter, grew moie and more red, till at a very 
g^eat obliquity, the one pencil .became perfectly green^ and the 
other deep Uood-rpd, By expoeing the plate to the polarised 
li|^t of the sun, the red and green wsce altiemfitdy absorbed, 
according to the position of the neutral axis, with respect to 
the plane oi primitive polarisation. 

If W9 now takeiwo plates.of A»igiief one of wbidh has besn 
cut firam the other, and adjust each of them separately in n po- 
sition where the miris rays are very much enfeebled ; if tliey are 
then brought together, witliout altering the mclination of the inci- 
dent light, the sun^s lays^will peoetinte throi^h. both the cry-> 
stab, even though the cme ip tmned round be&re tfae other, the 
incidence remaining the same. If, on the contrary, ^ e ad- 
just each of the plates separately, in a positicm where the trainee 
mt ted iighi it a mernmumf .md where the e^ cmnot et^m ' 
Ae etrenglh ihe eolar ra^\ and if they wt% then brought 
together, so that the planes of incidence arc transverse to one 



another, not a single ray of light will reach the eye. The 
cause of this is obvious ; as the light transmitted through the 
first plate is all polarised in one piane. it is all absorbed by the^ 
aeocRid pbtei when {daced in a tcaiMvcne pontkn. See PML 
TVewi^. 181 S. p. lOB. Though this same fact is seen in AgcUe^ 
3ret it becomes doubly interesting to observe tlie light ail pola* 
rived in one pkne^ vhen the tranomtted pencil is a maximum. 

(M the IHc^uvim ^ IdiU or BichroUi* 
ThMeanomvmmli^tJM fimm its blnulir 

iolet colour, crystallises in six or twelve sided prisms, which 
appear of a da^ blue cclour^ when seen along the axis^ and of a 
gdkmA4>rmn colowr^ lAyea seen in a dinclion peipendicular 
to the asds. Kabcd, Pkte IX. Fig. 8. is a section of a 
|jrism of lolite, by a plane passing through the axis of the 
prism, the transmitted light will be blue through the faces ay 
mad dCf and jfdhwM bmm through a dybcy knd in erery 
nscdop popcn d kulartodie axisqf the prisml If w^gnaddofwii 
die angles a, c, 6, <i, so as to refdaoe them with faces m n, 
vl' n\ and ojt?, o'p\ incimed 31** 4>1' to a or to the axb of the 
prism; thai if the plane abed passes tliioii^ the resultant 
msef donUereftscriooyira ahaU obesm^ bjr tfsiisautting po^ 
larised light dirough the erystsl in the diraeiMis ar, bdy and 
subseqiRiUJy analysing it, a system of rings round each of these 
axes. The system will exhibit the individual rings very plain« 
If if the eiTSfesl is tUn ; Iwt if it is thick, we shaU obssTfe, 
when die plime abed n perpendieakr to the plane of prinutive 
polansation, some branches of blue and white light, diverging 
in the Ibrm iA^ a cross frcnn the centre oi;' the system of rings^ 
er tlie pdes cf nDfolarisatkm, as iliewn at p iad jf^ 7%« %(K 
wim die shaded bmiAMiepment die lifm Thesipi^ 
mils of the blue masses at p and p' are tipped with purple, fmd 
are separated by whitish light in some specimens, and yel)ow« 
id» in etbn. The white %fat beeames note Uoe fleoBK 
p and jn' le 0^ where is it qnile Uue^ ami more ydlow fleni 
p and p to c and where it is completely yellow. When 
^ plane a b € d m in the plane of piimitive polarisation^ 
liie ^poifls y !■» ««M hfSwto*^ white li|^^ h« Cfety 
l^ieie elie the )ight is a deep hloe 

In the plane cadb. Fig. 10. pie min^|il» wh^ wc looi^ 
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through it i\t common light, exhibits no other colour but yel- 
low, mixed with a imall qiuuUity ot biLu% polarised in an oppo* 

mui Aa cxtnordiiiMy imti^ Mot \Aa^ fttmr aQqiUKua^ 

some blue rays, and the latter some yellow ones from c and d to 
a and where the diiierence of coiour is stiil highly marked. 
Wtom a and k knmdt ji mdy the ydliyw image becomes fain^ 
er» tOi it cfasBgM into Uue» and the weak Una image ia rank 
fbroed by other blue rays, till the intensity of the two blue 
images is nearly equal. The iatnt blue image increases in in- 
tensity as the iBcideiit raj approBi^iies ftom c and d top and pf 
aaddMyrilowooeaoqaniiig an aooesmmof blue light, beoomea 
bluish-white. From p and p' to the ordinary iim^ is wbitith, 
and the other deep blue, but the whiteness gradually cliniinlslies 
towards o, where they are both almost equally blu% the ordinary 
image bong niore luminous at 0. Fran aandfttoo^liieyeBowisli 
image beeomes moie Uue, and tbe bluish image also more Una 
The principal axis of lolite is negati\e, and its greatest 
refracted image is purplish blue^ while the ordinary or least la^ 
fiacted image is yeUowish4»Nywn, pasang into one anothtf as 
above doMsribed.' The index oCllw <»^£tiary refhuslioii is alwul 

1.549 ; and tbe mineral belongs to the prismatic system of Mobs, 
though both this minerabg^ and M» Haiiy jplace it under the 
xhomboidal system. 

These properties of lelite aie finely seen in two excdhnt 

specimens in Mr Allan''s cabinet, which I directed to be cut ii^ 
the mannor repcesented in ¥ig, 



Art. VI.— Ow the Thermometer^ as an hidicator of a Ship*i 
offroach to L^md or Soundings^ mtk extracts from a Ther-' 
mamgiiic Jh^tmai kqft m boofd the MpJmatf Sct0i&^ 
rmtghj ma Voyage Jnm Nem Orham to O^braUaty ^ 

AugiAsty Septfnber ond October 1818. By Mr A^oapw 

LlYlNCSXOK. 

It is now placed beyond dispute, as a matter' of. fiiwti thai 

the tlicrmonicter indicates the proximity of the shores of 
liie middle part of tlie coasts of the United States of America • 
tn{t I am not aware whdhcr an^ experiments haive b^ ifmAf 



£48 Mx lAvrng/iUm m tk$ Tkermomgt^ 

to tl)c northward of 43"12\ in vvluch latitude the thermometers 
used by Mr Mason, on board tlie ship Eliza packet, were im- 
ibrtimateij broken : nor have I heiid c£ a»y made tQ the 
mthward of Cape Hatfeenu anterior to these, of wfaidi the ve* 
5>ults are recorded in the above mintioned joimuil. • 

The public, and mariners in particular, owe much on this 
aobject to the labours of Mr Fnrdy, hj d ro g ya|3ier» Ixvndoii^ 
who^ in fan arranged memoir, intaided to aooompany his large 
chart of the Northern Atlantic, has trekted at considerable length 
thoee ^ silent, imperceptible,"" but dangerous enemies of sale iia- 
^^jgitkm, eurrtnii^ to which he has doubtkss directed the 
attention of many, and put them on their guard against thidr 
perilous effects. In the same work, Mr Purdy hais mIso taken no- 
tice of the variations of temperature m the water upon the coasts 
the United States ; and I have reason to brieve has i|uluced 
then as well as myself, to devote some attention to the sutject. 

My first expcrniients were made in October 1817, on a voy- 
age from Philadelpliia to Kmgstou, in Jamaica. I began tlicnx 
inside the Capes of the Delaware, (k€.p> the Delaware Bay)^ 
' and continued them to Jatnaica ; but the journal of my voy-r 
age was Idst on board a schooner, whirli upset in March 1818, 
I well recollect, however, that in the bay, the mercury in a 
Fahrenheit's thermometer stood at 60^ or 61°; about ten or 
twelve miles outade the capes, it rose to 66^, and afterwards, when 
we entered into the limits of the p^ulf stream current, as it sweeps 
along the American shore, it rose to 78% from which it did notva-: 
ly until we passed to the southwiu^ of th^ parallel of S^a^ . 

I have heard, but upo^i vague authority, that some experi- 
ments made on aiid near tlu^ bank of soundings to the suulli- 
westward of Ireland, exhibited a diiierence of two d£grees 
Fahrenheifa scale, between .the ocean water and the water on 
the bank, the latter being of a loarer temperature. : Many cir* 
cumstances lead ino to incline to the oj)inu)n, that to the nortli- 
ward of the Trppic ot Cancer, in the Northern Atlantic, the 
thermometer is an useAil indicator of an approach to land. I 
am, however, far from recommending that implicit confidence 
should Ik? placed in it, but shall be happy if my suggestions of 
the pmbability of its being usefid should mduce others to make 
the neceWry experiments to asoertoin the fact in the varioui 
j^es wjbich i^^y suit their conT«nienee« 
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' The theniionielml jouiMl (nm viiieh the sabeequent tebk 
itcxtxBcted, wak eomrneoeed et Nevr Orkoni en Uie 15th August 

1818, but I had previously kept memoranda of the greatest 
rise and fall of the mercury for some days. Its greatest alli- 
tyde IB the air was 96'' in the. shade a few days jimr to thai 
datei bat having lost thaae ineniorBiida, I do not TCOoUeot 
the day, and it never fell, even during tlie night, lower dian 
85°. While we lay for some days at Balize, waiting for wind 
and tide to get over the bar> the aven^ heat ef the air at nooo 
was Sffy and the tliennoRieter in the nater.tlood rqpilarly at 
88°, even when sunk to the depth of about four fathoms. 

In making the experiments, the utmost care was taken 
that they should be accurately pecfimed. The air and water 
themometefs had been attentively eompaied, and fimnd esnct* 
ly to agree when placed together ; and a tin case, loaded with 
lead, was fitted to the instrument used for ascertaining the tem- 
perature oi the water, for the douUe purpose of aKroiding. iuiu 
faoe water, whkb aaight be suppoaed to.be b. some degree a£» 
feeled by the intensely hot solar rays, and bf retaiaing water 
at the same heat round the tube, until suth lime as the instru- 
m^t could be hauled on board, and the height of the mereu-» 
ly read off ftm the scale* The csperiineDts woe regularly 
peat^ onee in every wateh, or fsmt hours, but in partifl». 
iar situations they were made much olUncr. The annexed * 
table will shew that (at least at that particular season of tlie 
yeifr), the nearness of iamd, or eoundii^^, in the Golf of Meod* 
eo^ and in Hut strsit between Cub* and the Tortn^iuH and 
* Martyr s lleei's, had no effect on the therinonicter ; but that as 
soon as we passed Cape Flonda» the very iirst opportunity wa 
had of inaldi^ a aitbfacl«ry CKperimsnt, vis. on the ll^t Sep- \ 
tember at 8 P. K. when eonaciotts of ovr prosimii^ to the 

shore to the southward of Cape Canaveral, it will be perceiv- \ 
ed how Mthful a monitor it proved ; ancl tlie same held good 
abng the eoaat of AsMrioa, as &r as the 86th degree of hiti*, 
tode. Indeed, after the first two day^ subsequent to our fuit^ 
ting the strait, I had acquired such confidence in this valu- 
able instrument, tliat wlien conlined below by lever (being to* 
tally unabie to keep the deck), I caused the themoneter to be 
fegularly eKamined f very two hours^ and sametiiiies much e£» 

3 
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tencr, and the result nqporteti Iq mc below ; and the instant it 
iiUtii^or ifaNn jggmh I Miia lk« diip to be taekcd^ nor 
^M'it n iailiM betray me, m it invnlably ftB bellm 

we could find soundings with 100 fathoms. I ( all it a valuable 
mstiHiment, and it truly pro¥ed so on that occasion to me ; iar 
wKn Um wUmM. OWl CA eilOR wBft MXHIt IMUVI! 0r loiinini tttyi^ 

m bed flriy, in s lUp of US tonei fturneftMlebajr itibr 

■duty, all tlie rest being sick, offiujis included, with fever ; in- 
deed, some days it was with difficulty any of ua coukl crawl 

maU GOMider that, for the sefely cf ship, cargo end erew, we 
were indebted to the thermometer. ' 

< It would occupy too much space, and require more time than 
I en at piea c nt devote to tbe ]mipeai^ to analyBe the whole of 
the Themoaelrie loumaL Sdke it lo say, ^at from fart 68^ 
56^, and lon^. 62' 39', the height of the mercury gradually de- 
creased, until It seemed to rest between 74 and 76 degrees ; but 
ftom about long. 44f todd^ W* fooaiiigoii ibe pMcalld e£ about 
iO*, or neariy eo, it ims extimdy variable; and in kt 80* 40V 

long, about 34° 4f5' it suddenly sunk to 7i2J', which at the time 
led me to suspect the vicinity of some unknown shoal. Indeed 
I am diipoeed to tbfadc tbat the pravione liregohufi^ of the in- 
mnuneat wae oceawoned by the irregularity of dcpdi of dm 
Ocean ; but though this idea suggested itself to me at the time, 
I did not consider myself entitled (with a fair and breeze) to 
detain tbesbip en bervojage, fay bringtngto^ in efdertoaoi^d. 
tt may, bowever, be bete rtnarkod, dntt all the Atkndo ebarla 
I liave seen, depict various rocks and shoals of doubtful exist- 
ence^ almost in the track we came| and considering the proad- 
niity of the vdeanie Awneii it* ie not ttnltkdy that aboak may 
tedly exist, or bavo exnitid, but aiink egain. Ska Safaiina Ia» 
land at St MichaePs. 

Near the Islands of f ayal and Fioo^ and in the strait be* 
tweentholntlerandStGeoiy'sy the mereoiy fell to 70^% bot 
between theee iriande and dt Micbad^ it again torn tome de* 
gree*. In 17 fathoms water, (when the ship was at anchor^ io 
the road of the city of Ponta dd Guda^ in St Michaefs, it stood 
at W^jnA about two leagnee in the ofiing it loee to W inm 
tbence it giadually snbtided to 69% at which it eontintied imtil 
the s^a l)egan to lose the deep azure of the ocean, and assume 
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the dark olive-green tint, deooUoig soundixigSy ^vhen it imiuedi* 
aldly fUllo 69*, liM m bolMi eoidd be ftund vith 

110 fidlioiiit <r fine. And trim ebreMl of Cape St Vhoeill, 

at about four wiiles distance frtmi tlie pitch of the Cape, it on- 
ly stood at 61** ; but adceadiog, as we left the Portuguese coast, 
■tearing Ibr tlie cntMiiee ef Hie Gut ef Ciibiahtf, k ifgw 
iwdwdflB". (Ffd^TaUeoa^erdeteorOotoberlT*) 

In working through the Strait of Gibraltai', the mercury in 
the tube ranged from 60° to 66^, iulling as we approached either 
tbe Speniah or the Barbarj sbcttee; Imt knrest on the iattcr* ibr 
nUch it Is ewy to aoocNmt, we Mood nttidi neerer H» the 
shoalf? and rocks to the westward of Tariffa Island rendering it 
imprudent to approach the Spanish ooa^ too ne^r; while the 
dangery in Tangier Biijr» and off Cape Melabeti lie no greit^ 
dtttenee out fram hod : diii indnoed me to pdefo keeping 
clearest to the African coast. 

On the coast of die United States of America, no vessel 
need run ashore without A pfevioiui. iretitii^ ef die proxknly 
to land» if theie ie ody a tbettnpnleler en boatd» end k k regu- 
larly attended to. However inaccurate the reckonings of the 
navigators on board may be, let us hope dmt, upon due exa- 
manation, 'it will be found this instrument is not only invaluable 
on diat aide the Adeiido» bnt diat k will be a fiudiftd aaenker 
of the approach to bmd or ahoals throughout the ocean, or 
at any rate to the northward of the Tropic of Cancer,, and pro* 
bably to the southward of that of Cappcorn. 

Tkmifiujmetrkcd Table extracted from a Journal kept aii Board 
ike Ship JM^Jftm Nm (Meam to GihraUar, 18ia 







Long, W. 


• 

m 

H 


Aug. 27^ 


• • • • • 


• • • V • 


90* 








89 














sa 














87 



88' 

88 
88 

88 
90 
§7 



Time of 

Observ. 



Rrmarks, Sec. 



Noon. 

Ditto. 
Ditto. 

7 A.M. 
1 P«lf. 

8 A. II. 



f At anchor at BaUze, river 

Ditto. ditto, ^ftlo. 

Ditto. ditto. ditto. 
i Outside the Bar of tiie 
\ Mksisippi. 



< boreN 
( 28mii< 



. 62^ W. 4iitatic<r 

piiies. 

The days are reckoned ac. 
cording to sea account. 



* T. A. tamperature of the air. T. W. tenpenttiue of the water. 
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85 
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82i 

83 

82 i 
84 
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Time of 



KooQ. 



3 p. M. 

Mifhii .fht 
Noon. 
Ditto. 
DUlo. 
Ditto. 
DiUo. 

Ditto. 



Ditto. 



Ditto. 

Ditto. 
Ditto. 



6 P. M. 
8 P. M. 

84 r. M. 



Noon. 
Ditto. 

Dill0. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 



69 
68 

65i 



64 



Mto. 



Noon* 
Ditto. 

Ditto. 



Water apparently HtAtioo- 
aiy. 



( In these 24 iiowm « curwnt 
i wt N. 4* W. 1.87 mlks 
( per hour 

? Waters set S. 7V W. 0.03 
< per hour, or nearly 
( tionary. 



{ 



Stream of 



' At 8 P. M> conceiving the 
^ip t» le«ii tba «^ €f 

the bank of Bowadttg^ I 

examined the thermome- 
ter and fmmd it sunk to 
82' ; tacked immediatd/ 
It 



Clear of the Strnit of FloTida. 
j Mercury iiunk iU> we nuared 
( thecdgtof wnindings. 



Little or no eumnttliii dij. 

f No observation^ the sky 
( being obsnired by clnuds. 
Thermometer suddenly rose 
to 80% and continued so for 
about 10 boova i and at 
noon we found by observa 
tion that during the prece 
ding 48 hours we tiad been 
set 1° 2 N. by a cnxrent. 



{ 
i 



Tower m Cape Trafalgar 
bearing true N. 6r SO' E. 
six lea^^es. 

At anchor in Gibraltar Bay 
in five fttthcms.. 



Aet. VII. — Notice respecting the Archipelago of John Poioclct, 
By M. Julius Von ^AX^mUy Aulic Coundlior to tbd. 
Emperor of Ruana 

HE Yellow Sea was first visited by European navigators 
in tlie year 1793, when the Lion conducted Lord Macart- 
ney to Cbinay but k did not approach the coasts of Corea, near 
Ae Tartaro-Chinese province <^ Liacvtoung. 

In 1816, when the Alceste, under Captmn Maxwell, and the 
Lyra, under Captain Basil Hall, conducted the late emhassy 
to China, this part of the world was explored with great accu- 
racy, and innumerable islands were diflooveicd on Ae westent 
coast of Ccnrea. These yesads, however, kept at a connderable 
distance from the south coast of Liau-toung, which terminates 
the Yellow Sea on the north, and hence this coast is entirely 
unknown to European naviganm. 

In the year 17^, the Emperar of Chma, Kang-hee, employ* 
ed the two missionaries. Father Gcrbinas and Perciia, to make 
a survey of liis extensive dominions,-*-a task wliich they accoui- 
* plished in the year 17159 and which ccmtribiited greatly to ex- 
tend our knowledge of diose vast countries wbicli form the eas* 
tern part of Up^xjr Asia» These maps were engraved at Pckin, 
and several editions of them were published, both in the Chi* 
nese and the Mandchouc languages. Copies of these maps^ with 
the Chinese and Tartar names transcribed in French^ were im. 
mediately transmitted to Europe by the missionaries, and from 
these materials D'Anville composed the maps wliich accompany 
Duhalde^s description of China, and which subsequently ap» 
peared m a separate fonn, under the title of AUob la Ckim* 
Unfortunately, however, lyAnville knew nether the Chinese 
nor the Mantlchuuc language??, and hence the maps which he 
constructed were filled with innumerable errors, which stiU 
exist in the most recent miqps of that countiy. ^ 

*♦ The origmal pbtes, says M. Klapnitb, tame by aocktent 
into my possession, and I presented them to the E ussiaii Go- 

* Abridged and translated from the Anmdf da Vajfugu, par MM* Byri* 
tnd Mabe-Bnm, torn iv. 3SS. 
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vcniiiKMil in the year 1818. The map of cacli of the fifteen 
provincas q£ Chiuo, iurms, as iii the atlass of D'Amiik^ a sepa- 
rate sheet) whereas Tartaiy ia divided into twelve aheeta, which 
form a angle chart In exaimning these last, I remarked that 
they went no farthur S4>uth than the 40th degree of north lati- 
tudcy so that they wanted the southern point of the Chinese 
provinoe of TiiaivtiHing exactly aa in the fint ahaet of the Tarr 
tary of D^Anville (See Duhalde^ torn. \v. pi 64). TMa illua. 
trlous geographer, however, had filled up the blank, but pro- 
bably fiXHn cunjectuic la order to obtain inlbrmation on this 
point, I consulted the origjaial Chinese and Maadchouo of tha 
charts in my possesaon, and I found not only the point of liao- 
toung* represented otherwise than in the charts of DWnvUIe ; 
but they shewed me ikat to the south of' iJie mutiicrn coast of 
ikUprooma there is a groi^ ef mzqbtksn idrndsy which are 
mot indicated tn an?/ of our charts, and winch were not dis- 
covered in 181G by Captain ]\ lax well and Captain Hall, who 
were a degree too faf soutl) to perceive thU new Archipelago.*^ 

I may therefore say^ without too much vanity,, that I 
am the first European who discovered these Islands, shut 
up in my cabinet, and witliout exposing myself to tlie iuiy of 
the storms which so frequently rage in the Chinese seas. As 
these islands have no general name in the Chime charts^ I 
have given them that of the late Comt John Potockt^ whom I 
• had the honour of accompanying on the voyage <^ the Russian 
embassy destined for China. 

The Archipelago of John Potocki is situated between the 
SQth and the 40th degree of north latitude^ and the lSS4th and' 
125th degree of longitude east from Greenwich. It Ixjlongs 
to the Tartaro-Chiuese piovince of Liao^toung and to tlie dis- 
trict of Fnng-thian-fou, better known in Europe imder the 
name of Moukden. It is dependent on the city of Ning>hai* 
bian situated to the north of the promontory colled tlie RegenCs 

The great system of Chinese gcqgraphy, published in 
. 1T44» under the title of Thai<4h8ing*y4houng-tchy, gives only 

* The promontor)' which terminates in tlii* point, was called by Captain 
Maxwdl the nef^nVn Stcord^ froin its r^scmbhuice to a sabre. Sec Macleod\s 
V 'j/age of the Alrcstc, p. 34— Ed. 



a succinct and aiiinLtirestin^ description of thcni, coiiiiuing it- 
nearly to the statement of the number of (250 of 
iHucti made a degree^) that each island » distant finom Niqg* 
h^Uuao* I hate tianalatad this nomenclature, and added an 

asterisk to the iianics oi' those islaods^ vbich are not maiked 
upon the Jesuit's diarts. 

* JUltn4wm4a» is ^urtj ly to the east of the dty of Ning* 
hai4iJBn. The geography of the dynasty of Ming, (pub* 

' Ushed in 1401,) says, that tlie city oi" Klntclico}/, (;Lctual- 
ly Niog^hairhian,) had under its jurisdiction sevcnty.two 
idandsy sunoiuided by tfaie waves of the sea. At 160 iy 
to the north-east, there is an island .called Siaa-kia-tao, and on 
wliich theie w as a ffuard. 

• Kln'sian'4aOy or the Island of die Sons of Gold, is 10 ly 
to the east of Niiyhai^hian. The Islands of Khou-leouriao^ 
the lileof th« Cosaa, and Mtk^ngafHOQf the Island of the 

Saddle, are 110 ly to the cast of the same town. 

Kouang-lou'taoy or the Island of Radiating Happiness, is - 
ISO ly to the caat ofNing^hai-hian. 

fm mfMtm^ or the Isle of the Shaver. This is 180 ly to 
llie east of t)^ some town, although in the charts it is situated 
farther west than the preceding island. 

Hui'sianrtaOf or the Island of the Inaaortal of the Se% is - 
m ly ti> the east of NiBg4iai4ii$n. 

7k»4MmiffH^an4ao9 or die Great Isle of the Long Mmin« 
tain, is 150 ly to the east of the same town. Siao-Ultkaiig' 
ckem4ao^ or the Small Isle of the Loi^ Mountain, ia 10 iy to 
the south-east of the Great Isle. 

Cke4i4ao^ or the Isle of the Bones of Foe or Bonddha, is 
160 ly to the east of Ning-hai-hian. 

Fa tchim iaoj or the Isle of the Eight Forks or Harpoons, 
is 170 ly )o the east of the same town. 

C^f^MiTiff^tao, or the Island of the City of Stone, is 180 
ly to the east of the same place. Otiang^kiaHao^ or the Island 
of the Royal House, and Ou-mang-inn, are 190 ly to the 
east; Tchang4mirtao, or the Isle ak^ Deer; and Hoi^femg* 
iaoj are 200 ly to the east; aii2^ Tha-Uan4ao^ the Island of the 
Contiguous Towers, 210 ly to the east of Ning-hai-hian. 

Ta-hao-tmiaoy is 215 ly to the east of Ning-hai>hian« 

s 9 
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^ U. Hf(ui^bMt am I$oAer^ nna, ^ 

Siao'hao'tsU'iao, 225 Ij to the east of the same place. 

Siao4imHhimgLtaOi or the Small Irie of the Falcons k W 
ly to thb Bouth-wt; and 

Ta^hai-tfisin^tao, 50 ly to the south-east of Ning-hai-hlan. 

The great Ciiinese Geography contains nothing more oa 
these iBlaiid% and does not even mentioii the moat acnithenii 
iriiich b named in the diait Mtmang'-^emHao, or the Isle of 

the Shining Head. Accurdiug to other Chinese works, they are 
the entrepot ot the maritime commerce between China and Corea, 
and the navigators who go fvom one of these oountdes to the 
other, frequently pat into th^ haHboiiii 



Abt. VIIL^Ofi Iwikemud lAtm, and the DUtibutian ^ 
Mmt oMT Ae Oiobn^ By Baran Alxxavder ox Hum- 
boldt. (Continued from Vol III. p. 20.) 

TT 

XX AVING discussed the metliod of taking averages, and of 
reducing temperatures to general expressioos, we shall now pro- 
ceed to trace the course of the Im^erwud Lmes on the aurfiKev 

of tlie Globe, and at the level of the sea. From a blight at- 
tention to the di^ence of dimates, it, has been remarked, more ^ 
than a oentuiy ago, that the temperatares are not the saaae uft* 
dcr the same parellds; and that m advancing 10* to the east or 
the west, the heat of the atmosphere suffers a sensible diminution. 
In pursuance of our method, we shall reduce these plienome- 
na to numerical results, and shew that j^aces situated under 
the same latitudea do not difler, in America and Eunope, by 
the same number of degrees of temperature, as has been vague- 
ly stated. Tliis assertion would make us suppose tliat the iso^ 
thermal lines are parallel in the temperate aone. 



.1. Paiullels of Georgia, of the 8tat« 

of ^MMippi, «r Lmmt Ei)r9t» 
and Msdsinu 



J Rome, 

I 





Mean 


Lat. 


Temp. 


31' 28' 


64° 8' 


3S37 


68 7 


28 25 


69 8 


41 53 


60 4 


36 48 


TO 0 


7 a 


4 1 
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II. f araUeb of Virginia, Kentucky, 
Spain, «t)d th« Sc^uth of Greece. " 


' IVtUititnxottnr^ 
Boiirdeaux, 
MoDtpellier, 
Rome, ^ 


Lat. 

44 50 
43 36 
41 5S 
M48 


Mean 
Temp. 

58° O' 
56 5 
59 4 
00 4 
90 0 




Difference, 


7 0 


7 7 




itHalo, 

Nantes, • 
Naples, • 


30 56 
40 4Q 

48 39 
47 13 
40 5Q 


54 9 

53 8 

54 5 
54 7 
63 3 


Hi. Fariiiieia of Pennsylvania, Jersey, 
OottMctknty Mnm, «^ Bo- • 


DURvaoMtp 

Tleana, ^ 
Toulon^ 


7 0 

48 38 

42 25 
48 13 
40 to 

43 7 

4153 


9 5 

50 0 
50 4 
^ 5 
&1 9 

6? 1 

60 4 




OUhfuuoe^ 


630 


11 0 


FtnlWi of Ciaadi» Not* Scotia, 
Fnnoa, and the Sooth of Gciw -j 


(Jpeal, ' 

Padua, 

Fans, 


4047 

59 51 
45 24 
48 50 


41 9 

41 f> 
61 7 
61 4 






13 0 


If 6 


V. Ptaalleb of Labrador, tl^ Sonth 
df Siradaii) and Oouriand. 


Umea, 
Edinbingii, 


«7 0 

63 50 
68 30 

ssm 

40 to 


26 4 

9Q U 

33 3 

27 0 
47 8 
488 




• Difference, 


11 ol 


17 1 



This table f indicates the difference of dtmates, expressed by 
that of the tempentuie^ and fay the nuinb^ of degrees 
in latidide wfaidi it ia imeMOcy to go nortliwaid in Emope^ in 



• The differences under the colunHun of latitudes, in the diffbrence of the latitude 
of a place in Europe and a place in America, ;vliicii have the saoic mean tempera- 
ture 1 and the differences under the column of mean temperatures, is the difference, 
of the mean tcni^Kraturt^ of a place in Europe and a place in America, which 
have the same latitucic.>-<Eo. 

t See my Prolegomena dt dUtributione gcogrofkiom gUmtammt tt cnni w m c«{f 
fcawcflw fit flftiiMrfi'ai ■ Mnaffii p. 6ft.-r^Hi 
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order to find the same quantity of annual heat as in Axaenck 
As A j^Kce could not be found in the Old World, whote meah 
temperature was ^S"* ther same Vis that of WilBamsburg, I have 
supplied it witli an interpolation between the latitudes of two 
points whose mean temperatures are 5G°.5 and 59°A By an 
Analogous method, and by employing only good obsoralaaDfl^ t 
liave found tdat 

■ 

1. Tlie iatahcrmaL fine of 32° <0* centig.) passes between Uleo and Enoatekie* 
in Lapland (lat. 66° to 68" ; East long, from London 19° to 22^), and Tahle Bay in 
Labrador (lat. 54" 0 , we«t long. 58'.) 

?. The inothtrmal line of 41® (5* centig.) passes by near Stockholm (lat. 60* 
0m loog. 18*^ and the fyLj of 6i Geogain Neirficmpdlaiul 0«t> 4S% and long* 69^) 

r> aii4 ntar Boatoii Oat. 4r SOV w«n I«ig. 70* 59.) 

4. The Myrmat Hm of 58^ (15^ centilg.) piates between Rome sad Fknende 
<lat 4ar o; eastlmg* IV 40) and near Kaleigb fn North Ctadina (lat. 86* O^.aod 
W<stloiig^t6*30'*) 

The direction of these lines of equal heat, gives for the two 
systems of temperature, which we know by predse obserradons^ 

viz. part of the middle and west of Europe, and that of the 
coast of America, the following differences : 





Mean Temp, of the w^t 


Mean Temp, of the emt 




talitnAa; 


oftheOld WorU. 


<irtheKe«rWoikL 


DUteenee. 


90 


70".5S 


66**98 


S*.60 


40 


68^4 


5t..50 


8.64 


50 


m.no . 


37.94 


1296 


60 


40.64 


23.T2 


, .16.91^ . 



If wc call the mean equatorial tenipL ratine 1, we shall have 
the half of this tem|x^rature in tlie Old World at 45% sndiil 
the east of the New World, at of lat ^ . 

llie mean temperatvnes decrease 

Latitude. Temp* 
From 0'— fO"» ^ J- 3*.6 

I, 1 12.6 ( 
9.9 

In both continently the zcme in which the mean temperature 
oecreases most rapidly is comprehended between the paiallds of 



JO— 30 7.2 

90<^40 ( ItttfaeOld I M { Inilifir«ip 

40-^50 f World, 1 126 f Wfuld, 

SO —60 I - - I 

0 -..-60 > t 4a5 




tucea 



" 1 1 ■ ■ " I I 11,111 ■ ,1, . 

This observation relates to the Centigrade scUc. If we CO^^ the ^cni^^an 
from 32", it applies also to Fahrenheit's «cale. — Eo, 
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#0* and 45°. Observation here presents a result entirely con- 
formable to theory, for the variation of the square of the cosine, 
wfaidi expresses the law of the temperature, b a maximum to- 
mrcb tt^of iatitiide. Thisdrcumstance ought to have a iavour- 
dUe ilifltienee on the civilization and industry of the people 
who inhabit the rtgiona under this mean parallel. It is the 
point where the regions of the vines touch those of the olives 
and the citrons* On no other part of the gbbe, inadvandng 
from north to south, do we observe the temperatures nMreasa 
more sensibly, ttnd no where else do vegetable production,^, and 
the various objects of agriculture, succeed one anodier witii 
more ra^Uky. But a great difference in the productions of 
eontiguous oountries, gives activity to commerce^ and augmanta 
the industry of the cultivators of the soil. 

We have traced the direction of the isothermal lilies from 
Europe tp the Atlantic Provinces of the New World. We 
have seen them approach one another from pandlelism towards ' 
the south, and converge towards the north, particularly be- 
tween the tbermopiietric curves of 41° and 50" : We shall now 
endeavour to pursue them to the west North Amefica pte*' 
sents two diains of mountains, extending from N. E. to 8. W«, 
and iruiii N. W. to S. E. forming alniust equal angles with the 
meridian, and nearly parallel to the coasts which are opp(»ite 
to Eiirppe and Asia, viz. the chain of the AUeghangfB uul'the 
Sodey MouniMns, which divide the waters of the Missouri 
and the Columbia. Between these chains stretch the vast ba- 
an of the Mississippi, the plains of Lousiana, and o£ the Tenes- 
see, and the states of Ohio, the centre of a new civilisation* It 
is geonally believed in America thpit the duomt^ ia more mild 
to the WMt of the Alleghany Mountains, than under the same 
parallels in tlie Atlaiuic States Mr Jellersuii, has estimated 
the difference at 2>' of latitude ; and the Gkdii^a monogpeima^ 
the QtUilpa^ and the Jridaiqehia tS^/pho^ and other TOgetaUe 
production^ are found so many degrees farther to the north, ii\ 
the basin of the Ohio, than on the coast of the Atlantic 

^ This ifi true also of the Coliimfati|pi VaUqr* te W«idcn% 4 <o tm mt ^ ii^ 
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Vqbqr hag endevoured to explain these pheDomena by the 
frequency of the south^iiirest winds, which drive hack the waim 

air ol the Gulf of Mexico towards tliese regions. A scries of 
good observations, made for seven years by Colonel Mansfield 
at Cincbnati, on the bunks of the Ohio» and recently publish- 
«d by Mr Drake, in an excellent txeatis^ on American ineteoro. 
logy •, has removed the doubts wliich obscured this point. The 
thermometrical means prove that the isothermal lin^ do not 
rise agidn in the regions of the weptt The qui^itity of heat 
whisdi each point of the g^be ri^caves under the same parallela» 
is nearly equal on the east and the west of the Alleghany ranges, 
the winters beinor only a little milder to the west, and the sum- 
mera a little warmer -f*. The migrations of vegetables towards 
the math are favoured in the basin of the Mississippi, by the 
form and the direction of the valley which opens front the 
north to the south. In the Atlantic Provinces, on the contra- • 
ry, the valleys are transverse, an4 oppcMge great obstacles to the 
passage of jdants from one va}l^y to another. 

If the isothermal lines remain parallel, or nearly so, to the 
equator, IVom the Atlantic shores of the New World to the east 
of the Mii^sissippi and the Missouri, it cannot be doubted that 
tliey rise agaiii beyond the Rodsji ifou/nioMM^ on the opposite 
ooastofA^ between and 50° of ktitude. To the 
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• J^atiiral and Statistical View or Picture of Cincinnati and the Miami CouUm 
try, 1 voi. 8ro. CinciaiiaLi — H> See Warden*s Account nf the United SUUtt^ 
voL ii- 236 for an fib«tract of Mr Drake's results^En. 

^ Tba fbUowiqg oompBrtKm of tibe meaii tempetatuxies Ium; lieeii ^edwised villi 
greatCBie. 



jCifreimiATf. 

Lat. 36* west long. 84* 24^ 
Winter, SjJ'.O Fahr. 

Summer, 72.0 
^timiiH 54.9 

Mean, 



PaiAaMLraiv 

Lat. 39* 56', west lon^. 75* 16** 

Winter, Fahr. 

Spdng, 51*4 

Summer, 73.9 

^ttUHmiy 5&^ 

Mean, 53.5 



I have taken for Philadelphia the racana l>et\K een the s rvations of Coxe and 
Rush. I have also referred for correction to tJie observations made by M. Legaux 
at Spring-Mill upon the Schuylkill, to the north of Philadclpliia, As Cincinnati 
is 512 feet above the level of the sea, its mean t^nmerature i» J".4 too Iqw^- U. 
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decatioDs winch I fioint^ out in my work cm Mexico*, are to 

be added the observations of Captain Lewis, and some olljcr 
Anglo- American travellers, who have pasa^d the winter on the 
bttiks cxf the Columlna. In New Califonua, they cuUivate 
with suoceiB th^ diye» along the canal of Santa Barbara, and 
the vine from Monterey to the north of the parallel of 3T, 
which is that of Chesapeake Bay. At Nootka, in tlie Island 
of Qiiadra and Vancouver, and ahnost in the latitude of La- 
brador, the smaUest riven do not freeze before the moiith of 
January. Captain Lewis saw the first frosts near the embou- 
chure of the CokHnbio, only on tlie 7 th of January, and the 
rest of the winter was rainy* Through 12^ 40^ of west long, 
ffae iaothermal line of Fahr. appears to paas almoat aa in 
the Atlantic part of the Old World, at 50^ of lat. The wesU 
em coasts of the two worlds resemble one another to a (pertain 
jpointf- But these retiun^of the isothermal Imes do not exten4 
Uyofid GOP. The curve of Fahr. is abeady found to the 
tsouth of the Slave Lake, and it comes sdU ftrdier Mniiih m 

|ipproaching L^kes Supeiior and Ontario. 

l^ advancing from Europe towards the east, the isothermal 
Unas again descend the number of fixed points being few* 
We can only employ those which are made in places whose 
know n elevation allows us to reduce the mean temperatures to 
t)^ leyel of die sea. The few good materials which we possess, 
hfive enabled us to trace the curves of and 55°'A We know 
even the nodes of the htter curve round the whok globe* It 

• Essai Politique tnir la NouvclLc Espa^e^ torn. li. p. 440, 478, .509. 

•f* On account of the inflacnce of wett ^ sooth-west windst See DaltonTs 
^cteor* OiMrv. p. 12& 

X In cmnpttioff plaoM tan tbp wwt to tlM Mst, uA imAj uadev die warn 
|Mndld» we lliid» 

Mean Mean 
WetT. Let* Temp. Emt* iaft> Tion^ - 

8tMele» 46" 89^ S4P.5 VImum, 4tP W 

Amsterdam, 52 21 53.4 Warsaw, ' 52 14 48.6 

Naples, 10 50 63.3 Pekin, 39 54 54.9 

Co^ienhagen, •:^ > il 45.7 Moscow, 55 46 40.1 

Upsal, 59 62 41 .9 J Petersbuxgh, 59 56 38 .8 

The elevation of Pddn is tocanridcwMe. That of Moscow is 984 feet. The 
absoinfce teeepeietine of Madrid, to the west of Naptoiy b hot the dt^ift 
cl|Tatcd ftH abofe the ktvd ol 
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passes to the N. of Bourtleaux, Qat 45° 46', W. long. 0" 87',) 
aw Pdus, (kL W M> £. icmg. 119" ^TT.,) loid Cvpe Foul. 
wiAer to tbe a flf Ae embdudnire of tlie CoIor^, (kt 

44* 40', W. lon^. 104".) Its nodes ;ire disUmt at least 
cf longitude. We have here pointed out only the empiii* 
cdi laUrs^ tmidcr wfaieh are Mnged the general pfaeiiom€na» 
and the vaitekna of the temperattire vUeh ^osbrMe at ooee a 
vaz>l extent of the globe. There are partial inffexuDis of the 
^thermal lines, which iotm^ so to speiUc, particuliir systems- 
modified by amail local eauses ; audi aa the fltmnge inflezioit cf 
tile themooietiiie CHTfea '0ti the siioi^ of the Bf editefruieanj^ 
betw ecn Marseilles, Genoa, Lucea and Home and tbobc- 
irhicU detei'unne the diHerence between the climate oi tiic wes- 
tem coast and ^ iotetior of France. These lait depend mw3k 
lesa on the qusaitity of heat reedt«d by a part of the globe; 
during the whole ^ ear, than upcfn the unequal distribution of 
heat between winter and summer. It will one day be useful 
to haive upon partictilar diarte the partial infiectioiis of the tao- 
thermal lines^ which are analogoua to the fines of aoandings or 
ui equal declivity. The employment of graphical representa- 
tions will dirow much light upon phenomena, which are deeply 
interesthig to i^culturista. If, in jdaoe of geographical charts, 
we pottesaed only taUea ocntaimng the ocMnr&iatea of latitude, 
kngitude, and altitude, a great number of cuiious facts rela- 
tive to the configuration and the superficial ineq^wilities of con- 
tinents would have remained forever unknown. 

We have di^y found, that ttiwaords the north, the isother- 
mal lines are neitherparalkl to the equator nor to one another ; 
and it is on aceoinit of the want of parallelism, that we have, 
in order to simplify such complicated phenomena, traced round 
the whole globe the curves of equal heat The podition of the 
fine of 8jP* acts Hke the magnetic equator, whose inflexions ia 
the South Sea, modify the incliuatiuns at great distances. We 
may even believe that, in tl^ distribution oi chmates, the lina 
of dctenninea the poaitida of the 4mrv€ ^ grtoM iketa. 
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• Bologna^ 29' 



Mean 

§0.6 



MarsoiiJiM, 43rir 



Mean 
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wiiich is as it were the isothennal equator, and that m AmeriGa 
and Ada thFQiu|^ 78^ of wes(» mA 10^ ,of east longitude, tiie 
tofifd -coiRi'bcjbMiMllees tntt^ i0 tli€ soiitlk <lf tiie tra|iic of Ots^ 
cer, or that It Aei* presents temperfttures <JPless intenaty. An' 
attentive examination of the phenomena proves that this is not 
the case. Whenever we approach the tornd aone below the 
(MuyM 0f M% iBudieniial lines beoMne mm and more 
{MiraUd to one aiidliMfr, and to tlie earths' equatxH'. The gnat 
CcMs of Canada and Siberia do not extend their action to the 
equat(»ial plains. If we have long r^arded the Old World as 
WariHCf betwwBn dia trapies than the new woridy it isy fimt^ Be>* 
«aM tiU I7OO5 ttavdiefs used A«niioineten of spirit of wine, 
coloured, and affected by light ; %ly Because tliey observed it 
either under the reiiectioa of a wall, or too near the ground, 
and when tiie atmospbM iras filled with stad; and, Be. 
cause in plaoe of odoolatiiij^ die tnie mnm^ thejr used oidf 
the thermometric im^cvmum and jninimum, Grood observiw- 
tions give. 



Obv W«iit»» 1st Mtea T^np. 

SenegnSUty 15^0 ir.07 

Madras, 13 5 80.42 

B.itavta, • G If 80 .42 



Ntw WiiiUi^ IM, Mean *I^iB|k* 

Antilles, 17 0 81.05 

Vera(ruz, 19 11 78.08 

Uavmiiiah, 2d iO 78.08 



The mean temperature of the equafxnr caouiotbefoed be* 
yond 81 Kirwan values it at but only two places of the 

earth were known, viz. Chandernagor and Pondichen v, to 
which old travellers attributed annual temperatures above 81°^* 
At C hande r nag or, in latitude ^1^6, the mean tempimtui^ ac- 
cording to Cotte, is but the Jesuite Boudier mariced only 
the days when the thLinumictcr was above 98**.6, and below 
6T*ft, And at Pondicherry, in latitude ir 56', the mean taa- 
peratuie, according to Cotte^ is 85%d^ and aooording to Xirwan, 
88*} biit M. de Cbssigny observed ^th a spiriUxC^irinediecmQ. 
meter. 

The distribution of heat over diii'erent parts of the year diifers, 
nbt only accordii^; to die decrease of the mean annual tempenu 
tur^, but also ui the same isofhi^rmsl fine. It is tliis unequii 
divibioa o£ the heat which characterises the t\\o stems of 
dimate of Europe and Atlantic America. Uader the torrid 
xone, a small number of months are warmer in the Old World 
tbim in the New." Madiasi far example, according to JH 

Digitized by 



I 



Boibiiigli^ Ihe fiMn tanpmtiire of June is WA; at Abo- * 
d»er g(*i» but «t CuBMiia I have feipmd H mdy . 

With respect to the temperate zone, it has been long knouni, 
that from the parallel of the Canary Isks to the Polar Cirde^ 
llie seventy of the winter augmeDts in a iinigt«aBioii<mt]di moie 
ni|»d than the surnnim diminifih in heat It is aho known, 
tliat the climate of the islands and the coasts differs i'rom tii^t of 
tlie interior at continents^ the former being characterised by 
niU wintm and less temperate aununcrt. But it i» the heal 
ef eoBuner partieuhurly which affects the fennation of the amy* 
laceous and saccharine matter in fruits, and the choice of the plants 
that ought to be cukivated. As tlie principal object of thi& me» 
mA it to 6xy alten good obaonradoiiay the nomerical lektiona 
between the unequal quantitieB of heat dietributed over the 
glolie, we shall now compare the mean temperatures of three 
months of winter and summer under difierent latitudes, and 
ihew how the infleetioDs of the iaothennal linea modify thete 
vdatlanBL In foUowing the curves of equal heat fion west ta 
cast, from the Basin of the llBsnsnppi to the eastern cpasts of 
Asia, through an extent of 4000 leagues, we are struck with 
the gieat regularity ^bjuck i^ipars tt^ Yfy^^o^t oC the win^ 
ter temperatuie. 

I* J>iff€r€nces fjf ike Seasons from ^ EquaU^ to the Foiaac^ 

Orde. 





ClSATLAKTlC ReOIOM. 




TT. WTIC HEaioif* 




Long. 1' W. and IV £, 


Long. 58^— 7r W» 


Isother- 
mal 

LiiMrof 
68* 
69 
50 
41 

ss 


McaaTeiniMntme* 






Summer. 


Diif., 


Winter. 


6^IllllMr• 


Difl: 


59*.0 
41.6 

3^6 

140 


73.4. 
M 


sa.6 


63^.6 

I'tj 


7S.8 
71 

66.8 
56.4 


27^0 
39.6 
4L4 
StJ 



TUe table ibows the increase pf the difi'erence between the 
iiinteiB and aunmiefa iran and 8^ . 
and 65^. The increase is more rapid in the Transatlantic 

Zone, where the isotheimal lines of 32 and 50"" approach one 
another very much ; but it is remarkably that in the two zones 
iriiich fom the two Qrstems of diffeient dimates^ the division o^ 
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Disiribution of Heat over tJie Globt, £G5 

tiiettnnud temperature between winter and summer is made in 

such a manner, tliat, upon the isothermal line of SS'', the (lifft>. 
\jrence of the two seasons is aiuiost double of that wluch is 
obscTYed on tlie iaolhennal line of 68°. 





CiSATL 


ANTiC HkCIO 








Long. 31° E. and It^ 


w. 








Mean 


Temperature. 


WbflleYcttv 


Winter. 


Summer. 


(Pondicherry) 




85*.3 


77^0 


90°. 5 


Cairo, 


30 02 


72.7 


57.7 


84w7 




32 37 


68.7 


63.d 


1%B 


41 53 


«0.4 


4«.9 


5&t 


BourdMttx, 


44 50 


56,5 


40.1 


70.7 


Paris, 


48 50 


51.4 


38.3 


66.2 


Lopeiiliagen, 


55 41 


45.7 


30.7 


64.6 


Smekliolm, 


S» 20 


4t^ 


8<wS 


ei^ 


63 24 


39.9 


24.7 


61.3 


Umeo, 


63 50 


33.3 


19.S 


54,0' 



Places. 


Latitude. 


Mean Temperature^ 


WholtYear. 


WioMr* 




Cumana, 


Wr.27 




81^7 


83*.7 




es^io 


VB.1 


fl.t 


S&S 


Katchez, 


3L28 


64.8 


48.6 


79.2 


Cincinnati, 


39.06 


53.6 


32.9 


72.9 


Philadelphia, 


39 56 


54.9 


32.2 


73.9 


N«w York, 


4a40 


53.8 


29.8 


79.2 




4t.f5 


^4 


S4wO 


T<U» 


Quebecy 


46.47 


4L9 


14.2 


68.0 


Nain, 


57.10 


26.4 


0.6 


48-i 


Fort Churchhill, 


^.02 


25.3 


6.8 


52.2 



Ify instead of the mean temperatures of the seasons, we con- 
sUer» I dn not sqr the daj3r» of the nuama and mwima a£ the 
year, whidi are the ordinates ef the ooncaive and convex suift- 

mits of the entire curve, but the mean temperatures of the 
wannest and the coldest month, the increase ot tiie di^Tei^nccs ^ 
lieeoines still more peieeptiUa We request the reader to com* 
pave in the ftUowing TaUe only the phues whidi bdoi^ to 
regions bounded by the same meridians, and consequently to the 
same syst^ of climate ; as for example, to the region of Eas. 
lem America to that of Western £iin^ and that of Eastern 
Asia. We must ako attend to the duinges of temperature {vo- 
duced by the monsoons in a part of the equinoetial regions, and 
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jstfricMVor the continental climate, and that of islands aiul coasU. 







Mil T6nipeMituTC^ 




I 






Coldest iWarmetit 


OBSF.aVATIONS. 






Month, 


Month. 


rence. 


« 






80*.l 


84^4 


4< .J 


Unintermpted trade Mdnds. 




11 KK 

1 1 Oil 


76.1 


91.4 


1 ft <2 


x\1(>n<«oonS. AlMiHIMOT ttkdMnMit 






68.0 


86.9 


1Q O 




▼ cm v«rvLZ^ 


19 11 


70.0 


81.7 


1 1 T 

J 1.7 


Morto winos tn wttitef* 




1 O AA 




MO 


ao 




1 1 lI V iir 1 n vlii J 


9'5 in 


70.0 


83.8 




Mortn windB ui-inoter. 




o« HI 


64.0 


75.6 


1 1.U 


insuiiir ciimat& 




<M SO 




78.8 


Q1 O 






%W w 


1916 


74.4 






Pekin, 


3» 54 


24.8 


84.2 


59.4 


Regitn of MMm Aafk 


rhiladeli>hi% 


39 .50 


29.8 


77.0 


47.2 


Transat]aQt.smliMU BatCflTt^CWMta 


New York, 




25.3 


80.8 




/•MT/n. 






42.1 


77.0 


o4«.9 
91 A 


dwtl antic region. 






33.8 


65.t 




Buda^ 


4-7 29 


27.T 


71.6 


43.9 




Paris, 


48 50 


35.1 


,69.8 


34.7 


Nearer tlie western coast. 


Quebec, 


4G 47 


14.0 


73.4 


59.4 


Transatlant. rcf^ion. Eastern coasts 


Dublin^ 








n*7 


( Region of the wettt of Evrope. 

( liwukir dfanta 


Edinbutgh^ 


55 58 


38.3 


59.4 • 


21.1 


Idem. 


52 14 


27.1 


70.3 


43.2 


Interior hmd. 


Petersburg, 


59 56 


8.6 


65.7 


57.1 


East of Europe. 


North Cape, 


Tl 0 


22.1 


46.6 1 


24.5 


Climate of coasts and islands. 



We may conclude in general, that for any given place in the 
curves which expres? the annual temperatures, the ordinates of 
the concave Mid poanoc summits differ the more from one ano* 
as the temperatures dimhush. In the New World> under 
40^ of latitude, we find a greater d i U h psnce between the wami* 
est and coldest montl^s of the year than in the Old World, at 
Copenhagen and Stackhohn under 56^ — 59° of latitude. At 
Philadelplna the tlummieter desesMb to BCf ot &9f* bdow 
the fireeatBg point, while uiufer die same paraM ia Europe 

it descends scarcely S0"*.6 below it. 

I have endeavoured to shew^ in another work, how tliis cir- 
GunHftance which .duuraeterises the lepaan idMk Buffijn iwii. 
cates by t!ie tiaiae of ExeeBSwe {^kimies, iniutiioeft the phyo* 
cal constitution of the inhabitants. In the United States, the 
Europeans, and indeed ail tlie natives, are, witli great diihcuity, 
inured to the dimate. Aftor winters that hare faettt very 
rous, not from the geneeal temperature, faulfnmi an extreme d»- * 
presaon of the diermomeler, tlie ii ritabiUty of the iiervous sys- 
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and it k uadoobledly to thk mum thai muit, la a ffuA 

measure, ascribe the difference in the propagation of the yellow 
Aod ibft 4ifiSwnt ibnuft q£ the luarsh liivcr, under the 
cqiiatot and ill the tmpmte zona qf 1^ On - 

high moimtfllnt i& inlands of Htde extent, and along the dporea, 
the Inies of annual temperature take nearly the same ibrui »is lu 
warm diroatat^ haviog gfd^ a lim d^/sgs^ oi curvattue. Tha ' 
difimm batwata the laamwi toa^ beaoms anrilar, At tha 
North Cape, in 7P of latituda^ aad in the iaotfaeniial fine of 
it is almost ll"" p^reater tlian at Paris, in 49 of latitude, 
91x1 in the isothermal iips of $Q^* Tlte sea-breezea and thjs 
6g» whidi lender the irintesa ao taaapemte^ dimini^ at the 
flune tinaa the heats of aumiaer-)*. The cfaanMBteriatic of any 
climate is not tlie ditrerence between the winters, expressed in 
degrees ot tlie th£f mometer ; — ^it is this difference, compared 
with the absolute quaqtitM iadioatad bj the mean tainpeKatuiie 
oftheBMaooa. 

II. Difference between the Winters arid Summers^ in Jb tk mrn g 

Iw&termtd Lim Jrtm WeH JBobL 

The differences between the seasons of the year are less great 
near the convex summits of the isoUiermal curves, where these 
curves rise again towards the North Pole, than near the coocsve 
summits. The same causes, which affect the inflexKm or the 
greatest curvature of the isotlienual lines, tend also to ec^ualise 
the temperatures of the seasons. 

The whole of Europe, oonqpiaied with the eastern parts of 
Ameiica i^nd Asia, has an insular climate, and, upon the same 
isothermal line, the summers become warmer, and the winters 
colder, in proportion as we advance from the meridian of Mont 
Blanc towards the east or the west Europe may be consider^ 
ed as the. western prdongalion of the old continent; and the 
western parts of all contments ail» not only warmer at equal la- 
titudes than the eastern parts, but even in tlie zones of equal 
annual temperature, the winters are more rigorous, and the 
' summers hotter on the eastern coasts than upon the western 
coasts of the two. continents. The northern part of China^ like 

f Leo|)old von Bttch*s Travels in Lapland^ torn. ii. 

t 
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the Atlantic region of the United States, exhibits excessive cli- 
mates^ and seasons strongly contrasted, while the coasts of New 
Ca&Anii% nd the a&boucfaiire of the Coloiiifaia» hare ^wintam 
and mmiim afanoit equafty t wBpffi ' rtiB . The neteonikfieel 
constitution of these countries in the N. W. resembles that of 
Europe as far as 50^ or 5£* oi latitude ; and without wishing to 
voribe the greet levolutioiie of our species solefy to the infio- 
cnoe of dhnete^ ive may wSSxm diet the difibmee betimn the 
eastern and w e a tem dioree of continents, has fartmed the an- 
cient civilisation of the Americans ut the west, — iktiiitated their 
augralions towards the south, and multiplied those relations wkh 
e a alau Asia^ which appear in their mommieiiCa, thdr ndBg^oo, 
traditions, and the divinon of the year. In comparing the two 
systems of climate?, the concave and convex summits of the 
same isothermal lines, we iind at New York the summer of 
Some and the winter of Copenhagm at iifnebec the summer 
cf FmU and the winter of PeUntmrg. In China, at PMn 

for example, where the nu aii temperature of tlie ycrir is that of 
the ooasts of Britanoy, the scorching heats of summer are great- 
er dian at Cairoi and the winten as qgorouB as at UpsaL 
The mean temperature of the year bong equal to the fourth 

part of the winter, spring, summer and autumnal temperatures, 
we shall have upon Uve same i^^thermal hue oi 6\j 6' (12* cent) 

74!" 4<r weat long* |oo,o-. ^ 

hXatMtconvex summit in Bwnf$^ \ _ ^i'S 4- -1^ W.l 
g''20'weitlong. j 

JU the cnnrave summit in Ali% I jy g - M'^'S "j- 80''g -f 3*.8 

Ur«0' cast long. J 4 

This analogy between the eastern fsonts of Am and Ameri- 
ca, sufficiently proves that the inequalities of the seasons* of 
whteh we have endeavoured to fix the numerical relations, de- 
pend on the pfolon^tixm and enlargement of coatinents towards 
thepdb;<rf*theaiceof seasinjpelatian to theirccMsts^andoa the 
frequency of the N. W. winds, which are the Veni$ de Remou9 
of the temperate zone, and not on tlie proximity of soaie plateati 
or eleratioa of the adjacent lands. Tl^ great plateaus of Asia 
do not Btieldi beyond 6^*" of ktitude ; and in the intern 
New Continent, all the immense baiin bounded by the All^fa*. 
iry Ranf^, and the rocky mountcinis, and covered with sccon^ 
dary formations, is not mure than from 656 to 9^0 ieet above 
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the lerel of the ocean, according to the levels taken in KeiitiiD* 

The following table indieates Ibr M tihe hahiteMt temj^emie 
zone the divi&ion of the same quantity of annual heat between 
the two iOttooDs of winter and summer. The numbers which it 
€oiitabi% are t^Am the randt of dirpct dbmmlkMm, or of iater« 
pola^km bfltwmi a gieat ntnalMr of obMrratkiiitiDode in aogh- 
bouiing plat es, and situated under the jiame meridian. We 
have ibiiowed each isothermal curve from west to east, giving 
the ]i«&mfie to placat ntoaited near theaiiimiittaof thactmr^ 
as presentiii^ atihe tame tuna die f^ieateel <fifllBreiioasin the &. 
stribution of the annual heat. The longitudes are reckoned 
from the Observatory of Greenwich* 



T 



Isoth. Lint 
of 68*. 

I.<)oth. Line 
of 63'..> 

Isolh* Line 
Of 50*. 

Iaoth.Ll»e 
ttr54*.5 



Isoth. Line 
of 50% 



Isoth. Line 
oC45*.& 



Isoth. Line 



Ifloth. Line 



Isoth. Line 

of sr. 



Mean l*einperature. 



Lone. 


Lau 




Winter. 


Siumnet*. 


82* KXW. 


2y 30 


Florida^ 


53^6 


B0*.6 


19 saw. 


8197 


6S.5 


71.0 


3 0 E. 


36 48 


North Africa^ 


59.0 


80.6 


89 10 W. 


32 30 


46.4 


77.0 


14 11 K. 


40 6() 




oO.O 


77.0 


84 10 W. 


35 30 


Ji£Lk.tn. k£ thf i iA ifi. 




77.9 


qa ifi V 






MM a 




81 10 W. 


38 30 


America^ W. of AUe^k*, 


.14.7 


75.2 


74 10 W. 


40 0 


Amerlcd^ E. of dUt9t 


32.5 


77.0 


1 32 W. 


47 10 


West oj FroMve^ 


39 0 


eao 


9 20 E. 


45 30 




34.7 


73.4 


116 10 


40 0 


16.6 


82.4 


84 ?0 W. 


41 20 


Amenca W» ofAUtgk, 


31.1 


71.6 


71 10 W. 


42 30 


America ^4iti9^ 


30.2 


73.4 


6 40 W. 


52 30 


Ireland^ 


39.2 


59.5 


0 40 W. 


53 30 


Englanil^ 


37.4 


62.6 


2 10 E. 


51 0 




9a6 


6&6 


19 0 E. 


47 30 




31.1 


69.9 


UG 20 K. 


40 0 


Entfttm Ana^ 


23.0 


78.8 


71 U W. 


44 42 


A meriai E» ^ Alkgk, 


23.9 


7L6 


t 10 w. 


57 0 




36.1 


56.5 


12 35 E. 


55 40 


Denmark y 


SOS 


61.6 


21 20 E. 


5S 5 


Poland, 


2ao 


66.2 


71 10 W. 


47 0 


Canada, 


14.0 


68.0 


9 20 E. 


62 45 


Wc»t of' A'orwajr, 


24.8 


62.6 


n fO E. 


60 ao 




6a8 


24 20 E. 


60 0 


FinUmd^ 


23.0 


6&5 


36 20 K. 


58 30 


Central Ahmm^ 


11.1 


68.0 


71 40 W. 


50 0 


Canada^ 


6.8 


6a8 


IS ' 5 £. 


62 30 


Watt CQoat %^ Gu^ 


17.6 


57.1 


22 20 E. 


62 50 


Ea9t cwut af dSlfo. 


16.5 


59.0 


r>7 40 E. 


.53 0 


Labrndnr^ 


3.2 


61.8 


19 50 E. 


65 0 


Sweden^ 

North Extremity of Nof' 


11,3 


53.6 


25 80 £. 


71 0 


23.9 


4S.7 









• lirake'y NaU and StaiitU Fiev of CincinnaUf p. 63. 
iVOL. III. K0« 6. OCTOBER 18^0. 
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WheA W€ ooBttder that tile annual temperature o( » place Is 
nothmg more tbaa tho imamM AspMnon of die mem d the 
fldfioMB, me may iwe gk i e m inAnitf of entiKly duwiinihr 

curves, in which the twelve ordi nates of the months have exact- 
ly the same meao. This eonsideration should not lead us to 
bttim, fAutt m jdnoe vliksh has the winter of #ie setith of 
Fmofv thfll 18, lAm the laeen tenipmtQre of winter » 4Mk6, 
may, by the compensation of a summer and an autumn, much 
Jess warm^ have the mean temperature of Paris. It is true, that 
the ocmstant ratio which is obsemd in the same parallel, be> 
tween the sokitltiai hrigfato of tile son and the semidbimal aras^ 
is differently modified by the position of a place in the eentie of 
a continent or upon the coast, by the frequency of certean 
windsy and by the ooobtitution of an atmosphere more or less 
favourable to the transmission d light, and of the radiating ca- 
ione of the eardi. But these variadom, wUdh traTellers have 
often exaggerated, have a maximum which nature never over- 
Steps* It is impossible to examme the preceding table without 
cbsorfing, diat the divimi ef the anmiai heat betwMi sammer 
and winter^ ioDows on each isothennal line a determmate type ; 
that the deviations of that tvpe are contained between certain li- 
mits, and tlud tliey obey the same law in tlie zones which pass 
by the oonqtve or convex sammlts of the isotheimal linefl^ iar 
example, by Mf"--^ dr Wcsl Long., tind bj T, and 116^ 
of !l£ast Longitude. t 

The ioUowiog table shews the osdllations, or tlia maanma and 
mkmrna^ ofaattved in the division of the heat between die sea* 
sons. I hav€f added the means of the winters and' summers 

found at different degrees of longitude^ and under the same iso- 
thermai line. 



Isoth, 
Lines. 


Degrees of 
L(»^ exa< 
mined. 


OsciUaiions observed in the 
Meant;. 




Wintcm. 


Sunmcn* 


Wkiten. 


Sumiiim 


32© 


S3 


3\2to24°.8 




14«.0 




41 


107 


i4i0 ti,a 


et.6 08.0 


10.4 


S5.9 




too 


23.0 37.4 


62.6 79.8 


30.2 


70.7 


.'if) 


87 


39.0 44.6 


7.5.2 77.0 


41.9 


75.2 


,.6B i 


84 


53.6 5M 


71.6 80.6 


56.3 


77.9 



« * 
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The deviations round the mean, that is, the inequality of the 
winters on the same isothennal finey increase in proportion as the 
dimuSil heat diminiBbes, ficom Al|pers to HdUmd, aiid from Bhtm 
rida to' Pepnsylvama. The wittter» of the curve of 68* are not 
found upon that of 51**, and the winters of 51° are not met with 
on tiie curve of In considering separately wliat may ba 
called the same sj^etem ofdifmUej for eaomple^ the Europeni 
Region, the Transadantic Kegton^ ot' tliat of Eastern Asia, thm 
limits of the variations become still more narrow. Wherever in 
Europe, in 40° of longitude the mean temperature rises 

' " rru ' » 136,5 41.0 I , _ 1 68.0 7^0 

**™" 2H 4 MA r"W»™tt I 57.2 68.0 
tjU.U 2t>.8 J Lo5 4 C6.i 

In tradng^f isothennal fines betw^ the parallels of Rome 
ahdPetersbutg; the coldest winter pitesented by one of these lines 

Is not found again oil the preceding line. In this part of the 
globe, those places whose annual temperature is 54"^ 5, have not 
fli TOiter below d5SV which is aiready £e}t upon the isothermaL 
line of 50^ If, in place of stopping at the most rigorous winter 
which each curve presents, w c trace the lines q/' equal ivlnter 
iem^rature, (or tlie IsocJieimal Unee^) these lines, iastead of co« 
inciding with the lines of eq^ual annual heat, oscillate round 
them. As the leot^i^mal Uma unite points placed on diffmpt 
isothermal lines, we may examine to what distance their sum- 
mits extend* in considering always the same system o'l climates, 
fot examidei the Europeatt regpbn, we shall find that the lines 
of equal winter cut isothermal lines, which are 9^ distant In 
Belgium* (in latitude 52°, and in isothermal latitude 51° 8,) 
and even in Scotland, (in latiuide 57°, and isothermal latitude 
45^ 5,) the winters are more mild than at Milan, (in latitude 



• T hw iu gl it ot all HoMud, SOdKytofwfeitarhataaiiMm fcBitmtare of fhMB 
S6*.7to8S*lt. AtMflao, tt1Mi«,aiidal'V«mia,th6iiiiieMMoniiOid7a« 
ST'T to as*.7* Tlic ofca c i vrtl o MB nMde ia ]MI|i«tt wtA oihr Ada 

vcfy nmarkaUe eiampie of ai| «qaal qaaatily of hAflt MrfbMd ia 1M ^fioe of a 
year ovar« vaat cxtmt of tantoiy* The meaii tMSfaittaMi aoKcafy nej ftooi 
FhIs to Fnaaoktf , ovfr 8^ dcareea of latitude, wUeh, is tfas interior of a'contiiMBl, 
■honld pradnce m'estttrttuct d dcgvceeof annuai temp^fatuM. The caaal of th* 
Channel opent towarde tho naaUu The weet wtade Uow, tfaetefiin, ovwr a gnat 

T 2 
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45* 28', and isothermal ladtudL' 55 8 ,) and in a great part of 
Lombardy. Farther to the north, in tlie Scandinavian Penin- 
sula, w« meet with three my dilfefent systems of dimate, viz. 
I. The region q£ the west coasto of Norway to the wesi of the 
mountains. 2. The regbn of tlie eastern coasU of Sweden, to 
the eairt of the mountains. And, 3. The region of the west 
eoasts of Fiahmd^ akmg the Gulf of Bolhouu Baron Von Buch 
has aAde us anquainted with the atmof^ilierical eonstttutioii of 
diese tki«e different regions, in which the slowest incvease of 
the winter cold is felt from Dronthcim to the North Cape, 
on the west and north-west coasts. At the Isle of Mageroey 
(in north hrt. at the norliiem extremity of Europe under 
the parallel of 71 the winters are ^till T'Jt milder flian at St 
Petersburg, (in north lat. 38°.8,) but the mean heat of the 
summers no\xr reaches tliat of the winters of Montpeliier, (in 
9orth lat 58^.4). At the Faroe Isles, under 6r of north lat. 
the lakes are yery seldom coveted with ice, and to so temperate * 
a winter succeeds a summer, during which saow often falls upon 
the plains. Nowhere without the tropics is tiie division of the 
annual heat^amoiig the seasons more^equaL In die tempeiate 

aone, under parallels nearer- to our own, Ireland presents an ex* 

■ - , -- 

part of the ocean, and duf ing a long rainy wintcry with the sky almost always 
clouded, the surface of the earth is less cooled by raduftion than farther to the east, 
in the interior of the crnmtry, where the atmosphere is pure and dry. 
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ample still more striking of the union of very mild winters, 
with cold and moist summers. Notwithstanding a diii'erence of 
4° of Jatkiuk^ the winlm Uieie one m mild as in Britain, while 
the me«i tettperaliire of the attrnmers is three degntm less. 
This is the true maritime climate. The month of August, 
which on the same isothermal line, in the east of Europe *, (in 
(Hungary) has the tempmture of 7X^6» reaches ooij at 
Bubttn. The.month of Januaiy, whose mean temperature at 
Milan, and in a great part of Lombardy, is only ^5^.6, nses in 
Ireland to 5^4, and On the coasts of GUnarni, also (in 

nortii lat. X»4°d6',) under the parallel of Xonigsberg, the 
myrtk i«getates widi the same strength as in Iik>rtugaif . It 
scaredj fiveses there in wmter, but the heat of summer is oat 

cajiable of ripening the viiie. 

Th^se examples are suffident to prove, that the isocheioial 
lines deviate nmoh ioMxre than the isotheqnal lines horn the ter* 
restrial parallels, In the system of Europe^ climates, the lat|. 
tudes of two places that have the same annual temfxr^ture can- 
not di^iier more than fpxa to 5% while two places whose mean 
^ninter temperature is the same, may difler moae than 9* er 10 
in latitude; The farther we advance to the east^ die more nfe> 

pidly do these differences increase. 

The lines of ^ual summer, or uoihercd curves^ follow a di- 
rection exacdy contrary to die uodhemal Umu^ ^ We find the 
same summer temperattue at Moscow, in the centre of Russia, 
and towards tlie inoulii of the Loire, not\N ithstanding a differ- 
ence of 11^ qS latitude. Such is the dSect of the radiation of 
the earth on a vast continent deprived of mountains. It is suf- 
tdently remarkable, that the inflexions of the ifothennal linek, 
and the division of hinds and seas are sueli upon the globe, 
that every where in North America, in Europe, and in Eastera^ 
Asia, the mean temperature of the summers does not doiote 
more than 9%^ in the paraUds of fiom 45* t•47^ ^ The same 
causes which in Canada, and in the north of China, sink th^ 
curves of equal annual heat, where the isothermal lin^s (those of 

- ■ — '■' ' ' . lit 

t /mft TfmmmilimH ton. Till, 110, tOS; f6a, 
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MV^S, and 5r.6») cmipaidiBf ta the fmiUU of 40* and 4^ 

tend to raise the lines of equal summer or the isotherctl curves. 

However great be the infl ^ i ^p^ of unequal jdivi^ion of the 
lieat between the •Maoiiiib<>^AapbyaG«la^^ ^tkxiB^oii 
the devebpemenft of agrioakmiil' mdiutryt and the ida0tiQ|i 
of plants for culture, I would not recommend the tracing up- 
on the same chart the isotheoBaliineSy and the winter and sum- 
nar curves. This oomUbiadbii would lOOt be noie fortunate 
than the lines of dfdination» mdinalinni and equal ioteniily of 
the magnet forces, which, however, all depend upon one ane- 
ther. Instead of multiplying the intersection of the curves, it 
will be sufficient to add to the kothennal Bnesy near their 
iPltSi Ae iadicatkin of the mean tempcratarea <}f awnaser md- 
TOiter. In this wajrhy following the line of 50^, we ahsllftid 

marked in America, to the irest of Beaton, in £ng<« 

(Toheccm^nitted.) 

^i., n , ■ ,.1,1.1 .1 , .. M il I ■ M ,. l I ^ 

^RT. IX. — Account of the Descent of tlie Glacier of* the Weiss^ 
kom^ on the Tlth December 1819j ood ^ Deik'Uftim qf' 

JL HE village of Randa is situated about six leagues above 
Vispach, on tiie southern or light branch of the valley of Vis- 
pach, known under the name of the Valley of St Nicholaa* 
The vaUey ia about 1400 feet Iran the rig^t bads of the Viip, 
on the steep declivity of a hill of debris, whose stony soil has 
been converted into meadows by tlie industry oi the inhabitants 
of Randa. Opposite tp this luU ^s another of the same kind, 
aboire whicfa arr the lodca that are cov^ved by thie Glacier 9f 
Randa, whose highest summit, called the Wcisshom, rises 
about 9000 feet above the village. The width of the volley, at 

• Translated from Uie BMtlwtkeque Univcr^ellc, Feb. 1820. p. 1 50. and taken 
ftom Uic omtM Keport of M. Vcaeta, Eogiiim to Ibe CoiuicU of 8utc ofUie V«l« 
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tiie iidght of the vWa,^ umxly ^0 feet al»ave llie tiy^ is 
nearly half a kague. 

On Iti^ fVlii Daaenber 1819, at iix oVIoek fai the mooniig, 
towards tlie eastern and most rugged side of the highest peak of 
the Weissbom, a part of tlie glacier whkh covers it having be- 
oma loose, pnxipitittd ilwtf with the noiae of ihiuida: on fins 
vmm af m liaknry aad amioiiaoedy by tba noit fing^itfiii cnttb, 
die raTages which threatened the valley. At the instant when 
tile snow and ice struck tlie inierior mass di the glacier, the 
{laslor of the vilkge, the sacriateo, aad some otlier peiaooi^ oh^ 
«arved # lightly vIbgIi alaMiBt iaamcdiately diaappeand, and 
laft every thing enveloped in the darkest night A frightful 
hurncano, f)c casiuiied by the pressure of the air, immediately 
aucceeded, aad in an ioscant producad the most tirenandous^de- 
Taatatinn Tba nfffiBitated aiaHaa of ice did not rauih tha vai- 
]fl|r, but imnrioBiia oeeamiad hj their fall waa ap violent, 
that it carried substances .several toises up the mountains ; tore 
up by the roots the largest larch trees at great distances; pro- 
jeetedUpakaof ioaof acviecubic&BtbqrMi the viUf^ lathe 
dartancecf iialf » league; earried away the ifive of the ateqple; 
levelled several houses the ground, jmd carried the car- 
pentry of several odihces more than a quarter of a league beyond 
Ifaa viU^^ into the forat which liea above it M^t goatf^ 
vrbich were in a stable, were whirled to the diatanoe of aevaral 
hundred toises, and, what was very singular, one of tJiem was " 
found alive. At the distance of more tlian a quarter of a league 
above the viili^ tbe barqs opponte the gUbder wave coikiplete* 
ly amiooled. 

Upon the whole, nine houses in the village were totally 
destroye49 and die other thirteen more or less daiuaged; cigli- 
lean graDariesy eight amali dwelling bouaes^ two nuUs, and 1% 
bamsy am dther destro3f«d^ or so much injured as to be of 

no use. The crops, too, are almost totally lost, bo lb for man 
and beast Out of twelve persons overwhelmed by this cata- 

■ 

* It wMil^be dirihftte to have antirfbelaty eiqptonatioa of thb pheiuimeMii, 
whid^ iiijo te as wie know, has not been obierved in tbnflar eiMi, and which, 
In fhe daihiNW of the n^hty was too slf&dag tobeattilbaftedtoaiqr iUmlon^ 
Oiue. 

We have no hcrftatkm in eonddeiiqg the light Iwm mentioned as electiieal, an^ 
as anilogDas to that which is dev«^opod hjr hrcaking ci^fstaUfscd wagUy hc^j^ 
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strophe, ten are still alive, the eleventh was taken out dead, and 
the twelfth has not yet been found. 

Vie aEvnlanche, eomietinf of a mixture-of anowy ioe^, end 

stones, covers the fields and the meadows l^elow the village for 
the length of at least 2400 feet, and for a width of 1000. The 
mass whidi has descended it nearlj 1 W feet high ; ao that the 
whck body ofteeptedpitatedisalxMitMOyOOC^OOOcul^ 
The amount of the damage has been estimated at ^,000 francs. 

It is a remarkable circumstance attending tiiis event, that 
eome bams on the odier ade, beUm the ^ader, and whuh the 
cvalonehe had almost covered* remained uninjured, and were 
never touched by the luirricane; but, what is still more difficult 
to conceive, two persons only have lost tlieur lives in this disas- 
tcTy although several families were carried awey with dielr 
Jw iis e i y and buried in didr ruins, and in die wreadip of smnr. 
The prompt assistance afforded by the pastor, who did not suf- 
fer {>ersonally, and of the two sacristans who esGi^)ed, contribu- 
ted to save several Bves. 

* This is not die Unt dme diat the village of Randn has expe^ 
rienccd a ctisaster of this nature. In 16B6 it was destroyed by 
a dmilar avalanche, by which 36 persons lost their lives. It is 
said that the wVole j^ader of Weisshom then fell. Two other 
avalanches, less coosiderafale, took place in 1V96 and 1780^ but 
not exactly in the same place. 

On. the present occasion, only a small part of the glader fell 
down ; and it is difficult to conceive how the lemaindeiv depiri> 
ired of its support, i»n be sustained. Enormous defts osn be 
percwved in it by good telescopes, and these had been long an;o 
lioticcd by the chamois hunters. The pari of the glacier which 
has fallen is said to have been separated from the rest by similar 
clefts. There is thefefere great season to dread^ Ihat^ the 
glacier cannot much longer nudnbnn itsdf upon this steep ridge„ 
and that the >est ui the \ iilagc of Hnnda may be completely de^ 
stoyed by the avalanche wluch still threatens it. No human 
skill can prevent this catastrophe, and thereibrs the inhabitants 
of the unfertunate commune must either fertUy themselvas 

* " " " ' ' • """LI 

• M. Veneu rcmarkt^cl, that the precipitated blockh cttnsisted chiefly of a mix- 
ture of ice in grains, ajMi of old snow* Henoc it appeafS (bat the gl«K^|er a( 
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' against the danger, or quit theif haUtatkntt. The vmmI oinrkm 
m^n of defence, is the erection of a high and strong rampart, 
iriuch ivouU mist the influence of the hurricane ; but this ram- 
pKttf by fte^eaAag the civoiiUrtion <if atr, iii^;fat render the til- 
lage of Randft sfiB mofe imdubrioiu, snd more siAjeot torn. 

I tmism than it actually is, and it is still doubtful, whether or 

. not this wall would shelter them from the storm. 

It iii%bt tlierafeve he move aflTiaaUe to abandon the plaee^ 
and m otder Aat the inhabilanls might not be renioved ftr ftom 

. ihc meadows, it would be ntccssary to rebuild the village about 
half a league further up» towards Tcsch. The poor inhabi- 
tants, however, camiet adopt eitiier of these methods of sefctj, 

. unless ther Government, and the other oommnites of the canton, 

. afford them the necessary assistance. 



.Aax. X.^Nit$oneal Aummt of Dkeocmei retpedmg' ikti 

DcnMe Refraction and Polarisation of Ltgkt. (Continued 
from Yd. III. p. l^jt,) 

Feriod II. Containing an Account of Huy^ni TJuortf 
Double Refraction. Condtided from Vol. iii. p. 154. 

In the section of the crystal which has hitherto been con-' 

sidered the unusually refracted ray, lies in the plane which 
passes through the incident ray, and cuts die sur&oe q( the 
crystal at right angled In all other sections, howrrer, the re« 
fracted ray is turned out of this plane. 

In order to explain the cause of this, let ABH, Fig. 1, 
Plate IX. be a perf ect rhomb of the spar, so that the obtuse 
angles wte bisected by the line £F, and^the acute an|^ by 
AH perpendicular to^EF. 

Let the ray RC be incident in the plane which passes 
through AH, and let C be conceived to be the centre of a 
hemi-ipheioid, QG qg M, by which the light is propsigatsd in 
the crystal, and whose section by the plane AEHF forms the 
ellipse QG (7^, m hose greater diaiiictcr Q q m the line AH, 
will be one oi' the great diameters of the spheroid ; for since the 
nxis of the s|[4ieroU[ is in the pUme passing through F£fi, to 



» 
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which QC is perpendicular, it follows that QC is aJso perpcndi- 
&il$x to the axis of the spheroidx and cx>nsequexilly QC q one of 

wfflte4o4»f «iCe IOCS', tlwitk«i98T9li» 11^^ <8«r 

this vohimc, p. 150, par. 2.) 

Let IS^ be the space described by the li^bl m air, while m 
the cfjital from Ihe conlitt -G, k 

dwhiiving diwvn CO perpondioiikr lo OR, and mAhe|jhiie 

passing through CR and All, lot OK be taken equal to N, and 
at right angles lo GO, so as to meet AH in K. Deaavi^g CXj 
ferprndmilax to the sui&oe of tibe otystal at And mxffaiag 
CM la be t]ie idiaotiaii of the tt^y riliidik firik perp^kfadnljf 

on the surface, let there be drawn a plane throiiu;h the line CM 
and KG II, making in the rhomboid the sciai-eUipse QM^, 
which will be ^ven since the angle MCL is knovm to be G'' 40'. 
Now, a pkme touching the spheroid at the |»iiit M will be . 
parallel to the plane QG q, (See this vol. p. 150. par. 2.) If, there- 
lore, tlirough the point K we draw KS parallel to G^, andconse- 
cjpMiitlj to QX9 a tapgent to the ellipse QG g in Q, and con- 
cove a plaiie passing through KS| and touching liie spheroid, 
the point of contact will nec cs a n rily be in the dlipse QM 9, be- 
cause the plane passin^v tlirouirh KS, and the plane which 
touches the qpheroid at the point M are parallel to QX the 
tangent, as appears from 4he Lemma in the qote upon page 3&L ' 
Since this pmnt of contact is in T, then making KC, QC, DC 
proportionals, drawing DI parallel to C]\I and joiiimor Q and | 
I, CI will be the refraction of the ray RC. All this will he | 
manifest, if, in oonaderiag CO {seipeodicuhur to BC, as a por- I 
lion €f a wave of light, we can demonstrate that the condnua- 
titiu of its place at C is found in the cry^Uil at I when O ainves 
in K. 

If we take C c as the width of a portion the wane, j 
let the rectangles CO o c be considef ed as a portion of the mve, 

and let the rectangles CK At, CI i c, KI « Ar, OK ko be com- 
pleted. When Go has arrived at Kk, ail the points of the 
wave COx>c wiU hai^ arrived at the rectangle Kc, by Imes 
paraHcl to OK, and from the points of their inddenoc there are 

lurnied in the crystal, pari icuiar hcniispheroidal waves similar, 
0ud siunlat jy jsituatcd to the hemispi^eroid QM j, all of wbidi 
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]ifioeMiu% toucb die t|M puMlkJogram Xltirat the 

same ioblant that O o comes to K Ir. This is easily understood, 
since ^ch of tliese henuspheroids as have their centre along 
i3b» B^e CK;l0Mah this iikne in the Une KI, (which is demon- 
ftutod m Ae mw fWam a9 we have done that of the oUiqiie 
ray in the principal secdon through £F,) and soch of them as 
have their centres in the line C c touch the same plane K i in 
«tl^ iioe I ij ibttiig all Ume that are similar to the homiqpheroid 
^}iq. Sbioe^ ttuai» the «eflUi«la K • U that vhkh touchea aU 
the spheroids, it will be the contiliiiatiaii of the wave CX> oc Vk 
th^ crystiil when O o has arrived in K Jc, on account of the ter- 
yiffl^t^j^ of the motion, and the quantity of it which is then 
greiter dum any when ebe; Heim it i^ipean that the point C 
of the wave CO o c has its contmuatiop in I, that is, that the 
tay RC is refracted into CI. 

As the proportion of the refraction fcNr this section of the 
dyatal, is that of di^ fine N to the aenudiameter CO, the refrac- 
tion €3i all incideiit rays may be eamly found in the same way 
as we have already shewn ibr the section through FE, and the 
demonstration will be the same. This proportion, however, is 
leaa heie than in the section thmij^ FEB ; for it was as N to 
CG, that is as to 98779, or nearly as 8 to 5, whereas 

it is there as N to CQ, half the great diameter of the spheroid, 
or 156962 to 105032, or nearly as .3 to 2» a result agreeing 
perfectly with observatioii. 

This difference in the ratios of^^raction produces a very 
sinsrular eifect. When the crystal is placed on paper, contain- 
ing letteirs or any other mark^ the image formed by the unusuai 
refractioii appeairs more elevated when the two eyes are in the 
j)lane of the section EF, than when they are in Ae sectimi AH, 
and the difference of these elevations appears from the ordinary 
rei&action, whose ratio is as 5 to 3, which always raises the let* 
ters equally^ and higher than is done by the irregular refrae- 
tioo* For the letters, and the paper on whidi they are written, 
appear as on Lwo dlfFereiit sta^^es at the curve line, and when tlie 
eyes are in the plane AUf these two stages are four times more 
distant from one another than when the eyes are in the plane 
EF. 

In order to bhew the cause of this, let the plane of Tig. 2 , 
Vlatc IX. represent the spction tliruu|^h AU, ox and CL* 
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in which sectioii is the ray RC. Let die seimdfipdcai fibne 

•passing through Q q and CM be inclined to the first at 6" 
and, therefore, the refracted ray CI is in that phtne. Then, if 
I» a point in the bottom of the crystal is seen li^ the rays ICR» 
I cr lefticted equoihr at Ct C| and, therefare, equi&tant from 
• D, and reaching the eye at R, r, the point I must appear raise<l 
to S, the interst ( tion of li, C, re, and in the line DP perpendi- 
cular to Q jf. If IP is then drawn perpendicular to DP, i^P 
wiB be the apparent elevatbn of I above die bottom ef the 
crysta]. 

Let there l)e de.^;nbed uj>on Q g a seniicii'de cutting Cll in 
B; let liV be drawn perpendicular to Q and let the propor- 
lioQoftheiefraetkmfiwtinsseetioabethiitofNtoC^S. Thm 

N : CQ=:VC : CD. But 

VC : CD::r:VB : DS. Hei^ 

N :CQ=:Vfi:D& 
I>et MLbcdniun |)crpendicular upon CL, and beauise the 
eyes at II and r are suppoi»ed to be about a foot troio the cry. 
seal, and the angle KS t very smaD, we may oonsider VB = CQ 
and DP=:CL; whence N : CQ CQ : 1>S. But N=15696S, 
CM being 100000 and CQ=10503J2, consequently, DS:^ 70^83. 
But CL =: 9935^4 = Cos MCL, or 6" CM being radius, 
Henee, DP ; DS:=:9S^ : 70^, which ^ves the elevat» 
ef the point I by refiractknu 

Let ns now consider what takes place iu the odier scctitTii 
EF, Fig. 1. Let GM^, Fig. 3. be the semiellipse already 
eoQsidered in Vol iu» p. IIX). par. % and d., and whidi }» 
ibnned by a section of a ^eroidal wave, having C ^ its oen* 
tre. Let the point I be seen as before by the eyes at 11 and / , 
and CR and c r benig equally inclined to the surface of the 
ecystal* Drainng CI parallel to CM, the 'refraction of a per- 
pendicular ray, DC and D c will be equal, (See Vol. iii. p. 150. 
par. S.) The point I will obviously appear at S in the 
line DP> and if IP is drawn per[>endicular to Dl*, PS will 
be the elevation of the point I. Let there be described 
upon a semicircle cutting CR in B, let BV be drawn per* 
pendicular to G ^ , and let the ratio of refraction in this section 
be that of N to GC- Since CI is the refraction of BC and 
PI parallel to CM, we liave, by Vol iii. p. 150. par. 1, 
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VC : CD = Ki GC, but VC : CD = BV t DS. Let ML V» 

drawn per|)€n&ular to CL, then, as fbrnierly, we may consider 
B V = CG, and DS a third proportional to N and CG. Hence, 
JDFsCL. ButmeCGrra8T7»» CM beu« 100000, N iss: 
IMBftL Whence DS=:aM18, but CL = 99694, ecmsequ^ 

ly PD : DS = 99324 : 62163, and, llierefore, tlu' e levation of I 
by refractkm is knowoi and is greater than in the sectioa AH, 

iBut by the wpOtat velraedon <if the -erystdi whidi was the 

value of 5 to 3, the elevation of the }je»iiit I or P will be | of 
DP, as appears from Fig. 4., where P being seen by tlie rayt 
FCR, P cr equally refracted at the sur&oe C c» it will afipear 
at S in the perpendicuhir PD at the intersection of RC^ re: 
and it is known that PC : CS = 5: 3, since PC : CS=:rsiii 
CSP or DSC : sin SPC. Since tlie eyes at 11, r, are supposed U> 
be at a considendile distance ab<nre the crystal, we may Mkon 
PD : DS=:PC : CS, and, oanseqiiently, the devation PS will 
aisobefofPD. 

If we take a straight line AB, Fig. 5., for the thickness of 
the crystal whose bottom is at and divide it» in the mtioof 
the elevatian above determined, at the pcnnts C, D, E, maldi^ 
A = f AB ; AB : AC = 99324 to 70283; and AB : AD=: 
99324 to 62163, these points will be as in the figure, and will 
aoocyrd with the results of observation. That is^ when the eyes 
aie in the plane £F, 1%. 1^ or the short diagonal of the 
rhomb, the regular refraction ill raise the letters to E, Fig. 5. 
and the irregular retraction to D ; and when the eyes are in the 
plane AB, Fig« 5* the regular refractioii still raising the letters 
to E, Fig. 1. the trregu ar refraction will raise them only to 
the elevation CE being quadruple of ED. 

In all other positions of the eyes, the unusual ^image does not 
appear directly above the usual one^ but separates from it, be<* 
ing removed farther from the equilateral solid angle of the erys- 
tab In thet>e cases, the unusual image oi P will have an ele- 
vation intermediate between BC and BD. 

We shall ik>w proceed to pmnt out the method of finding the 
unusual refractiiMi in all other sections of the crystal beside the 
two we have considered. Let us take any face of the cry stal 
iu whiich is tiie ellipse HDE, (Fig. 6.) wliose centre is ui^o tlie 
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centre of the spheitnd HMfi, ki ^rhkh tile li^t ts propagated, 
and of which this cliipse is the section. Let it be required to 
find the refniction of the ineident mjr RC. 

Tfaxons^ &€ draw a phne perpendfeoinr 16 tbe plane of die 
dKfne HD£» eutling it in B€K. In diis plane dmw CO pei^ 
pendiciilar to CR, and draw OK so as to be perpendicuJar to 
OC, and equal to N, which is the iqpaoe despribed by light in 
air, whiie it ia propgated in the crystal by the qpheroid HDEM^ 
then draw KT perpendicokr to 'BCK^ and in the plane of the 
ellipse TIDE, and conceive a plane drawn through KI, and 
touching the spheroid HME in the straiglit Ime Ci will be 
the required nefhKstioii of RC, as may be eaaily dbewn flu ib0 
demonatration in p« jlT7, 278^ 

In order to deteriiiiiie the }Xjint of contact I, let there be 
drawn HF parallel to KT, and touching the clHpse HDE in 
my point H. Haraig drawn CH meetiiig KT in T, kt them 
beeonoeiYed topaaa thtmgh CH and through CM (thevau 

frai llun of the perpendicular ray,) a plane which forms in the 
spheroid the elliptical section HME. Then it is certain by 
die Lemma demonatfated below- % that the plane paauag 

* • • ■ " 

* Lni«<<— m tfl k e M it iimekedh^ a right Uuct owf ako ly Mm «r mm 
fitam pm-aUd f Mfr line, fAovgft ffH li mm MMtter, off (Ac points of contact, Hik 
«f the line^ and of the planet wiU &e m lie 9mkUip)f€ formd a plane passing 
ikrovgh the centre of the spheroitL 

Let the fspheroid LED, Fig. 7., be touched bj the ilmr BM at llie^ paint B, Md* 
;^L^o by })lancs |>arfiUeI to this line at the points O and A, we must dmomtnte 
that the points Ft, O, and A urc m tiic same ellipse) formed in the spheroid by a 
pianc iJu&sing through its centre. 

Through BM and the points O, draw planes parallel to one another, and 
v )nL!i, in cutting the sphcmid lurm the similar and similarly situated ellipses 
LBD, rOP, QAQ round their centres K, N, K, in the same diameter of the 
spheroid, « hich will also be the diameter of the eUipsc inaUc by the section of a 
plane passing throup^h the centre of the spheroid, and cutting the planes of the 
three above mentioned ellipses at right angles, all which is manifest from 
Prop. XV. of Archinitdcs's book on Conoids and Spheroids. Murcovrr, the two 
last plancR drawn thnmgh O, A will, in cutting the pianos which touch the sphe- 
roid in these }M>int.s form straight lines OH, AS, whuh will be parallel to BM, 
and al! the thr.e, BM. OH, AS, will touch the ellipses LBD, POP, QAQ in the 
pcint.s B, O, A, since tht y arc in the planes of the ellipses, and at the same time 
in the planes \r],irh touch the spheroid. If, hot^ever, from B, O, A we draw BK, 
OX, AR through the centre's of the ?nnu' elli;>st.s, and through these cenires, LD, 
TP, QQ parallel to BM, OH, AS, these dinmettis wiH be conjugate to BK, ON, 
AU, and because the three elUpsea arv similar and similarly situated, and have 
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tUrQUgh KT, and touching the spheroid, will touch it in a 
print of the ellipse HM£. But thb point is neoeflBtfily the 
prntl whicll' ire aire seeitnig, iinoe the pisne dtvm thMxrgh 

TK cannot loach the spheroid in more than one point This 
point I is easily determined; since we have only to draw IVom 
T, which b in die plane of ^ eUSspBi^ the tangent TI» in the 
manner already shewn. For die* ellipse HMB is" gvraiy of 
which Cil and CM arc conjugate sciiudiauicters, because a 
straight line drawn from M parallel to HE touches the ellipse 
HM£; feraplanedmwnthnm^M^andpaialleltiothepkine 
HBE, touches the spheroid in HH, as appeals firom Vol. iii. 
p.- 149, 150. Besides, the position of this ellipse with i-espect to 
the plane passing througli ItC and CK is also given, wlience it. 
will he easy to find the poation> of the refkaoted ray CI w&h 
respect to BC. 

We may here observe, that the same ellipse II ME serves to 
find the refractions of every other ray in the plane passing 
through RC and CK. Because every plave paroUel to HF or 
TKf which shall touch the fphermd; will touch* it in this ellipse 
by the lemma already demonstrated. 

Huygens next proceeds to sheWj that by cutting the crystal 
in different direetionSy he found the unusual rd^faction to be 
aotly the same a» the prece£ng theory indicated. 
• In order to explain, says he, what these directions are, let 
ABKF, Fig. 8. be the principal section through the axis of the 
crystal ACK» on which will Jbe tlie axis S8 of a spheroidal 
waf^ of lig^t, propagated in die eiystal ftoan the centre C, and 
the strwght Kne PP, which bisects SS at right angles^ will be 
one of its great diameters. 

But as in a lUKtural seotkm of the etystal, made by a plane 
66» parallel to twoof its^yppenle suiAees^ die refnedon of die 
surfaces is regulated by the hemispheroids GNG, as has been 



their diainuters LD, PP, QQ [parallel, their conjugatf: iliaTneters BK, ON, AR will 
also hti jyaraliel : And the centres K, N, R being in the t^amc diameter of the 
ppheroid, the parallels B,K, ON, AR ■n ill be necessarily in the san>2 plane which 
passes hy this diameter of the fipht'r(ud, nnd consequently the points B, O, A will be 
in the same ellipse formed by the iritcr>ection of this plane, which ^ras to be prove<l. 
It is manifest that the demonstration would be the same, if beside tlie point* O, Af 
there were others in which the spheroid wa^ touched by planes parallel to BMf*, 

8 • 
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formerly explained ; — so in cutting the crystal through NN, by a 
plane perpendicuiar to the paraiielograni ABKF, tlie refractiaiv 
of the augfiwes oii|^t to- be n^lated by the hemiyheroidB 
NGN; and in cutting it thnmg^ PP perpendimlar to tfaeaane 
parallelogram^ the refractions will be regulated by the spheroids 
PSP ; and so on with other sections. But I saw, that since 
die plaiie NN b afanoat petpendiGular to GG» fomiuig an ao^ 
NOG, which towaids A is 90* 40^, the hemiapheieids NGN be- 
come similar to GNG, since NN, GG are buth inclined 45^ 
to the axis SS. Consequently if our theory is true^ the surfa- 
eea pcodaced by the seetioa NN should have the aame refrae- 
tion at thoae produced by GG^ and bo should all other tectionft 
inclined 45° 20 to SS. 

I saw likewise, that in cutting the crystal by a plane PP, 
perpendicular to the aads SS» the refraction of the surfaeai 
ou^ to be andiy that the perpendicular my suffisrs none at ally 
and that obUque rays should always have a refraction different 
from the regular one, and by which objects placed under the 
crystal wm less elevated than by the-other. 

In cutting the crystal like«ise by any plane |mssing through 
its axis SS, like the plane of Fig. 8. I saw that the perpendicu- 
1^ ray ouglit not to sufi'er retraction, and that oblique rays 
should' have diffisrent measures of the irregular refraction, ac 
49Qtdtng. to the situation of the plane in iriiidi the niy was inci« 
dent. 

In all the directions now mentioned, I have found these e£^ 
fects produced, and I have no doubt that the same successful re- 
aulta ivill be obtained in every other direction. From whiA I 
conclude, that we may form out of this crystal solids similar to 
those which are natural to it, w])ich vrill produce m all their sur- 
fiwes the same regular and kr^^vkr refractione as the natural 
r eftaet i ou a , but whieh deave quite differently, and not paralU 
to any of their faces. Hence it appears, that it is by no means 
in the disposition of the plates or strata of which this crystal 
appears to be composed, and aeoMhng to which it cleaves in 
three diflfeient directions, that the cause of the extraordinafy - 
lefracticm resides; and that it would be in vain toeeek for it • 
there* 
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Reniarhi cm Huygeni Dwcoveries* 

The preceding aaalysui of the phenomaia of double reiWuv 
tion as exhibited in Iceland spar, wUl always lie conadered as 

an example of the fine genius and discrimination of Huygens, 
By meaiis of the happy idea, that light was propagated through 
tUs mineral in spheroidal in place of flphenoal waves^ he was led 
to a oonreet genmliBaition of the phennnwiia, whicb possesses a 
high value, independent of the h3rpothesis on which it is founded. 

Huygens, however, never intended, that the law to which he 
had refened the double refraction of Iceland spar^ should ba 
conadered as the kw of douUereihuslioiL On the contrary, ha 
maintains, that he had found, by direct experiment, that the on- 
ly otiier doubly refractin*^ crystal with ^\'hich he was acquainted^ 
namely. Rock Crystal^ had its double refraction regulated by 
an €nlir% d^ereni km, ihe bekig prifagaM,ikrQUg^ ii 
in two sphmcal wacei, one of whkeh vm a UiOe slower Aon 
th€ other *. This result was obtained, by cutting prisms of 
rock-crystal in difierent directions, and is mentioned in his 
Freiaoe» as a new xemaik whidi he had made after the first 
copy of his treatise had been communicated to some of the 
Members of the Academy of Sciences. Huygens, therefore, 
proposed two different laws of double refraction, the one for 
Iceland spar, and the other for Rock-crystaL The last of these, 
founded on incorrect obsenrations, has no existence in nature^ 
while the first represents the phenomena of Iceland spar, with* 

in the limits of the errors of observation. 

— > > — .11 ■— — — — — w 

* As Uiis paMlge u very interesting, w« ihall |^ve it in his own words. 
La double emanation d^ondes de lumi^re, que je m*«itois imagiii^ me devint 
plus probable apres certain phenomede ^ue j^observay dtni la oyiliit ordinaire 
(Roek cijnBta]), qni emit en forme hexagone, et qui, a mmB dt mm» npdarilfti 
semble aaMl CBtre compose de pvtl^iiles de cmtakm Sfoi^ ^et rang^, avec ovin^ 
C*«sMit que ce arisuil a une double t^raction, aussi bien que celuy d'Island, qiiqy* 
que moins evidentew Car, €n ^rant fait taiUer das primes bien polis, par des sec- 
tions diflfareutes, je remarqu^ dans tooa, en regardant flMoa de la chandelle k 
tnvers, ou la piomb daa Titrsa qvl aoaat sax fenetves^ qwe tovl pwo i w o i t doiiUa, 
^Mgrqa* avee dea images, peu distantts flotre aBca. 

^ OTt oette doable lefraction, suivant ma theoiie cj imms etablki, aiaaiibloit 
mander iwie dmMn tmanatkim, d^wUm de Xmuere foul dtux tpkeripm (mar lea dbar 
T^raedons sttnt regnlltre^)^ et Its unes fciUemeiii wi jwii jrfat Imist fna Inr aiUna*^ 
TrmU de iMisre, chap. v. § SO, SI* 

VOL. 111. vo. 6. ocTOBEa ISSUL v 
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Abt. XI.— *0» ih0 Temperahire differmi Mvm m 

Ji/urica *. By Baron ALfiXAND^it ue Humboldt. 

Mines of New ^pain^ 

G ITANAXUATO is sUuated in latitude 21°(X 15'', and the lieigfal 
of the pfann is about 1100 tmea abo?e die levd of the aea. 
Thfemeiti temperatimcf the «r it pidbdbty W**S of FUiren- 

heit. The mine uf \ alcnciana is so warm, that in the deep- 
est })arU the aiiaers are ooostautiy exposed to a temperature ot' 

VcnpttitMNk Depth in FMt» 
iBfiiplinbcrtlittfarvlllMMitiiwiiiiiitM 6e^7 

lBlli0£<MfrfPfaMt>^AMi&nMmb^ M^6 leSS 

The spring ^\\nc\\ comes from the same veins at tlie depth of 
1688 feet, has a temperature of 98°.29 and is 5*'.4 warmer than 
the wr of the levels (pkmesj in which the minera watk*('. 

The mine of Rayas, near that of Valendana, is cmmeoosljr 
regarded by the minors as mucli warmer than tlie levels of San 
Bernardo. I have found the thermometer, ^ 

Tqiipa mu rtb Oqptli in Feet. 

Near the Aico Ai Jftfuiy - 69.4 0 . 

In the levels, ' ' ^ - . QS^.T 630 

In the mines of Villalpando, three leagues to the north of 
Chianaxuato^ on jdateau of ld80 toisee^ I have found the 
thcnnom^r, 

Temperatom Depth in FMt. 

In the open air, - . * 7^ ' .3 0 

In the levd% - - - 84 »9 4S6 

It was in the mines of Onanaxnato that there was heard, in. 

1784, a subterranean noise, unattended with any shock. The 
volcano of Jorullo^ which broke out ui tlie earth on the 14th 

* Time obwrvatloiis have been just published in the Anm^m ik Ckmu 
um^ iOf> hoBk tht unpabUAed jooniBls of M . Humboldt. 

<f In the itfM&NMnf Bmm»€»ifm 4e9 Andetf No. the tfinpcntare of 
the tpring is said to be S9^.S Ccnt^ whetetf it ie 36^*8 Cent, or 96*.t of Fahren- 
heit. 
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M. Humboldt m tlw Ten^eraiure ^ Mineg in America, ^87 

September 1759) is My leagues distant from the metaUiferoiis 

transitioti rocks of Guanaxuato. There are warm springs 
around Guaiiaxuatx) which issue from a basaltic conglomLrate. 
Those of ComaDgidas whkk I have esamined, have 205^.1 of 
temperature. 

The mine of Cabrera, near Moran, (latitude 20^ 10' 4") has 
an altitude of 1S31 toises^ and a meau aimual temperature prp* 
b«Uy offi0^4. Ifimnd 

T m ^mmmt. Xleptli in Veil* 
Tbtfisttmalair, • . . . Wt»U^M 0 
In the GdUMj dbl CwMfe Aegis, tiltiiov^ 
mxf tiMses of mM in fhe tnuMltlon i 70^.1 104 

In the villi^ of Tehinlotapec near Taaoo^ where the latitude 

is 18* 35' 0 Its altitude 919 toises, and the mean annual tem- 
perature^ probably 68*, X have found Uie tiiermometer^ 

TempanlBM. OcfMli in FtH* 

Onft of tlM mine in tbe daj^SMue^ m w 90^. 0 

IHtbH dniii^ the nfgiit, - • « • 61^.7 0 

latteWlK7or5a«i;^iiac>(H whcitther«ivitt> -.07 354, 
BO minc^, Mid no cunrent of dr, J 

la the water of the miaee at the same place, • 354 

At Moran, the waters of the mines was l^JSt oolder, and at 
Tehuilotepec 7^.7 colder than the air of the nunes*. 

MfnesqfFeru. 

The only observatioa9*inade at great depths, but in parts of 
the globe raised more than 1800 toises above the level of the 
sea, are those of Hualgayoc, near Micuipampa, on the back of 
the Andes of Chota, in south latitude 6^ 4^ Tbe height 
of the plateau is 1816 toises, and the mean annual tempera- 
ture of the air at this height is probably 46°. The metalUfe- 
ro4S jnouuiaia ^ Hualgayoc, which is insulated in the plateau, 
appears to be more than 52100 toises above the level of the 
ooean* 1 found the thermometer to stand thus:' 



• In the mines of St Ana, in the kingdom of New Granada, I have found 
the air of the interior every where 70^.5, when the air without was in the day- 
time 72^.5, and in the night 65*^.7, but the depth of the mine was scarcely thirty- 
five toises. It is situated in 5^ KY of north luuiude, has 500 toists of height, 
ffiui 13 in a regiim vhuiie mean amiual temperature kiittubably from t)9^.8 to 71*^.6w 

u a 
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S88 M. Iluniboiilt oh tlu: Tt^mpcralure o/ Mines in Aiiurica. 

In the open litr, - - 9* to 10^.8 0 

In the Mtna dc Guadalupe^ - 57 .7 unknown. 
Waler of the mine^ - • 5Sk St ' ' 

' In the jUfMa PurgaicfnOi which is extremely diy, the air was 

€7*^.3^ Such a tanpe)*ature in the intemr of the earth, and 
aknoet at the height oi' tlie Peak of Teneriffe, is uiidoubteUly 
Teiy remarkable. The ihenTiometer in thae countnea itaads 
al from to 48« in the day-time, and from 82^.7 to 85<».0 
in the nip^ht. Hie pcnnt where I measured the temperature at 
Furgiitoi io, is nearly tliirty loises tower than that of Guada- 
lupe. It is almost impossible to determine tlie depth rdative 
to theBurfaoe of the eardi, because the insulated mountoin in 
which the mines are wrought, has a very irregular decMvity. 
Il is sufficient to rc tollcct that the levels of the two mines are 
a little above the le\x>l of the Plateau of Micuipampi^ and froi|i 
WO to d<M) loisca bebw the summit of the Mountain Hual. 

Two points in the interioi' of this mountain of ISiO loises of 
nhsolutc Ueightt have tlierefore ^7^.7 and 67^.^ of tem|ierature. 
When the surrounding air has a mean tempeiature of 46^^ the 
water of the mines is in the same places fi%^:SL 



Art. XII.— On the Emptkd^ of tlie Earth. By WitLiAic 
Watts, Esq. Cofnmuincaited by the Author. 

pROBLKM. TTo determine the ellipticity of the Earth, and 
the increase of gravity from the equator to the poles, on the hy. 
podieas, that the greatest error in the obs^atians of .the 
lengths of the seconds'* pendulum, b fess than in every odier 
elliptical fic^ure, assuming for data the observations of the 
lengths of tiic seconds^ pendulum, made by Captain Kater, at 
the diifiiHrent points of the British meridian, from Unst to Dun- 
tibpe, as stated in the table published in this Journal, vol. ii» 
p. 321 ♦. 

* In Captain Kater*i experimento on the iiendnliitn» ordered Igr the Konae ci 
CommoM to he prfntcd, the vibratiens £or London ina raeaa solar day are stated at 
m5S.ffl. ' ' 
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Mr Watts on tke EiHpHciigf ^'ihe Earih. ^9 

In order u> find the elliptical fissure of the earth, in which the 
greatest deviation in the measures of the lengths oi the seconds^ 
pendulum is less than in every other elHptical figure, it will 
be xequittte to seek such values of the unknown quantities in- 
yolved in the problem, as correspond in the l)est manner pos- 
s^le witli tlie whole of the observatioD& This is what MM. 
Mathitu and Biot have doiie» bjr means of the method of leasi 
squares; and I MIL adopt the same method in the Mlowing 

investigation, on account of its superior ad\ antagcs over every 
other mode of computation, in questions oi tliis nature. 

i^hf hihf ^ fiepfesent Uie lengths of the seconds' pcn^ 
duhuB, as detetmined upon the diftrent point* of the Biitiah 
meridian; kt s^, s^, 6\,, &c. denote the squares of the sines of 
the corresponding latitudes ; suppose that in the ellipse sought, 
the length of the seconds* penddum is eiprased by a function 

of the Am 2ss#4-y ^ '^^4*^9 1 in which equation 
a represents the length of the seconds* pendulum at the equa^ 
tor» where the latitude L is nothing ; and ^ is the excess of the 
length of the seconds' pendulum at the pole, above that at the 
equator: since in the dhptiGal hypodiests, the length of the pen* 
didum is known to wy, as the square of the nne of the lati- 
tude ; then by calling the errors of observations, Sj, «g, af„ 
we shaU have the following equations of condition : 

• •••• a*^ 

for if we compute the values of 8^, ^ or sin ^L, for cadi of the 

phees where the ciMerrations weie made^ the fimnula 

m^ymk^l^ ynW represent, in each place, the length of die s&. 

conds' pendulunv; then if we jsubtracl this expression IVoni ilie 
observed lengtli of the penduluma tfap di^iereuce a will represent 
the ecror of the elliptic hypothesis. 

By pnoesding iii this mwMr, wHh the results of theobser. 
vations at each station, as specified in the preceding table, w^ 
biiall form the seven foilowi^ig equations ot* condition : 

39,17146 — 0? — 0,76180670 . 2( = z^, 
89il61«9 — — 0,71419880 . 2^ = 2, , 
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iWO Mr Watts on tiie EUtptkUif qf Htc E^rih^ 

B9,14600 ^ X — 0,64556764 .y = 
39,14250 — # — 0,624^0442 . ^ = , 
89aS9S9^~* « ~ QJSimm% . y = , 
99,19614 ~ « — 0^9751669. y zs x^. 

Now, by the principle of least squares, the values of x and y 
ought to be detenmned ia nich a auameri that the sum of the 
aquatesof theenonjSTi, j^^, ^r,, &c. may be the least posdblec 
and to ntisfy this condition, it will be requisite to form the 
equations of mtntmum for each ot the unknown quantities x 
and in particular, by multiplying all the terms of each of the 
equations of oondition by the coeAcient of Ae imbiowii qimti^ 
tf^ taken jnAi its proper sign, and dien find dianaaa of ail im 
products. 

By performing this operation successively, with each of the 
ooefficknts of the unloiofwn qusntitiet} upon all the equaliaBa of 
oondidon, we shall obtain as many difleivnt equatioos as thwd 

ore unkr.own quantities. These equations will all be of the 
first degree, and it will only remain to determine t^e unknown 
quaatttica by the otdinary piooess of .ehminatioiL 

Then die values of if and y, detamiiied in tkaa mmtaetf wiil- 
be the most proper to represent the best possible observations, 
since they will give a system of errors which differs less ftom 
the truth than any other system whatever, 

Sbice, therefore, the coeflkaent of « is unify in all the equa* 
tions of condition, the equation oi' minimum relatively to .r will 
be found, by taking one-seventh of their sum, nmd putUog thq 
quotient equal to aero : Thus we shall find^ . 

^ 39,15036 4- 4- 0,66328595 .y=0 (1.) 

In like manner, if we multiply epch equation of fondition by 
the eoe^dent of ^ in that equadop, thip foUowing results will 
ari?e, 

29,8^38492 4. a . 0,76136670 + y . 0,57967933 
^ d7»969l67S + ar . 0J14196S0 + y , 0^100600« 

— MfiarmBst ^^.o^esm^m 4* y . 0,47189064 

— 25,2713907 4- ^' • 0,Gi55G7ri4 + ^ . 0,41675753 

— 24,4485814 4- a- . 0,62460442 + 7/ . 0,39013081 
^ ^,9845795 4- ^ • 0,61280052 4^ y . 0^75^i^l 
^ 83,3844^18 4- » ^ 0,597M630 +^ . QfiSlpStBsi; 
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Mr Watts on iha MIMftkUy qf the £,arik 9Ki 

the sum of all these quantitiee being divkled by 7> and the ag- 
gregate result made equal to zero, we sliall obtain 

~ S5,g685«58 + 0,668S8S95 . w + 0,4490185^ ;y 0 . . . . (2). 
This is the equation of minimum^ witli respect to ^ ; and if we 
eBminatiey fiam the equaliaiis (1) and (21), we shall find 

0,2058309 — 0,005251 32 . a? ss 0 ; whence we deduce 
#s 38,01^5648.. 

Thk 10 the length of the aeeonds^ pendulum at die eqirn- 

tor ; and by substituting tliis value of a; in the equation (2)^ 
we shall have^ 

y = 0^W)6Md48; 

therefore, in general, the absolute length of the seconds'* pendu- 
lum, as deduced from the preceding experiments of Captain 
Kater, will be 

I = ^,0135648 + 0,20626348 sin « L . 
This formula gives for the length of the seconds' pondulum, in 
the latitude of Londoi^ W,ld88681 hichfli of &nr Skudc^ 
bttKj^li scale. 

HeiioeitlblkiwB, that the ntao £ = 0,005X8097, will ex. 

m 

press the total lengthening of the seconds'* pendulum from Ae 

equator la tlie pole, or which is all the same, die total increase 
of gravity. 

But ClairauU has demonstrated, in his excellent work <m Uie 
Figure of the Earth, that, m evei^ hypothesis idative to the 

interior nucleus covered by the ocean, the sum of the total in- 
crease of gravity, from the equator to the poles, determined as 
above, together with the earth^s ellipticity^ is always the sam% 
and equal to five halves of the latio of the eentrifugal finoe^ to 
the force grafity at the equator; that is to say, tUs sum ia 

equal to , or 0,0088BOffl8a If, tfaaefive, we caH the 

eUiptidtj C, we shall have 

C + 0,00528697 = 0,0086505188, 

C = 0,00^5^ ii 

or, by reverang the firaotion,. 

^^^^ly ^ tlj^3 ve^juAiPs^S ^^oQsj^reasi^MA oif tls^^ eartlft# 
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fm Mr Yftm tie J^Uipiki^ ^ Earth. 

This value yery little &as^ TjTpnf » the (XMnpr^sooii 

which M. Biot haa deduced ifom the obsenrations that have 
been nia(|e upon the di£ferent points of the French nuridian^ 
ffom Foni^Dtera to Dunkurk. But by correcting the latitudes 
of Formentera and Clerniout, which latitudes ai-e stated to be 
39^ 46", and 46' 4<8' 4^' respectively, see ^' Astrmwmie Pht^ 
aigii^)'' par Biot» torn. iii« p. 164.» mstead.of SS« hVBT and 
46* 49 ife abaU dedtioe b^m die aame obnraOioiia the 

oompfEeiaipn-gggLg ^ whidi, however, is no( materially diffier- 

fent from the fxxnpression by Biot himself. 

Hence it appaarp, that the mean compresskm thus dedimrd 
from the observations which have been made on the lengths of 

the sijconds'' pendulum, at different points of the terrestrial ni(>- 
ridian, finom Furmentera to Unst| comprising an arc of the me* 
lidian equal tu 9SL^ & 4£tl\ or nearly oi^fourth part of the ter* 

1 

iMml quadouu, amounts (o 

It may not be improper to remark, that the compresnon 
Tj^f^j^y i^greesp very nearly, with two ix^equaiities in the lu- 
nar motions ; the first, dejxuding on the longitude of the moonV 
node, and amoimting to ^,987 decimal seconds, aocoyding to 

M. 9ntgi corx^ponds t|ie oblateness ggg^ • 

The secpnd| depending on the ^ne of the true longitude of 
the moon, and raultmg from a nutation in the lunar orbit, 
produced by ^ action of the tenestrij^ ^phennd, and oorxe- 
sponding with that whidi the moon produces on the terrestnal 
equator, in such a manner, that one of these uu tat ions is tlie re- 
action of the other ; so that if all the particles of ^e earth and 
n^oov^ were xigidiy connected tqgetber by iofl^ibU Ptini^t 
lines, without mass, tbe entire system would be tn equXSkrio 
round the centre of gravity of the earth, in virtue of the forces 
irhich produce these iyio nutations. M. Burg has determined 
^ ^joefficient of this inequality by a great number of observa- 
tions, and found it equal \o — 24,6914 decimal seeond^;' this 
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inequality corresponds with the oompresnon ^^^y Mc-- 

C(\n. Celeste^ tome iii. pp. US, k 174. 

These two inequelities merit the attention of observers; 
aooe tfa^possen en advantage over the nseaauresof the degrees 
of the meridian, and the obiervjrfic^ 

pendulum, inasmuch as they give the oblateness of the earthy in 
a manner les» dependent on the irregularities of its iigure, 
P^lfaAUCS, llih June I8g0. 



Aat. XIII. — Account qf^ the Famhf of Sir fwic ifewkm^ in 
a Letter irom the late Twius Esxd» D.D. Ptofesaorof 
Moral Phikaophy, Ghngow, to the late . Jqhv RoyisoH, 

LL. D. F. II. S. E. Professor of Naitur^l Philosophy in 
• University of Edinburgh % 

Dkae Snty 

X AM vary to leam by joura of April 4b that a Mr Bar< 
ron, a near rektion of Sir Isaac Newton, is anxious to ^quir^ 

into the descent of that great man, as the family cannot trace it 
iarther, with any certainty^ than his grandfather. I thereibr^ 
aa you desire, send you a precise account of all I know, and 
. am glad to have this oppcntunity, before I die, of putting this 
information in hands tliat will make the proper use oi it, il" 
^all be found of any use. 

Sevml years before I left Abeideen, (which I did in 1764}, 
Mr Douglas of Fechel, the &ther of Sylvester Douglas, now 
a barrisLcr at London, told me, that having been lately at Edin- 
burgh, he was oflen in company with Mr Hepburn oi Xeith, a 
gendeinan of whom I had some acquaintaiu^e, by his lod^g ^, 
night at my house^ at New Macfaar, when he waa in ^ rebd 
array, in 1745. That Mr Hepburn told him, that he had 
heard Mr James Gregory, professor of mathematics, Edin- 
buigh, say, that being one day in iiuniliar conversation with Sir 
Isaac Newton at London, Sir Isaac said, *^ Gregory, I believe 
yon do'^nt know that I am a Sootdunan.^ Fray, how is that 

t Thia inMNitloa ktkr, Wlddi^we Im oapM hm Os «i%Mt Ims h&m 

yiiiittf^namiiiMi^ P. B* S» B. ivlM Ibnad |C amoQi; 

bis father^i MSS^Eo. 
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9# Dr Eeid m Ike Family ^Sir Isaac Newhn, 

Mid Qngaacj : Sir Inae sud lie mi infonmd thai gnbcU 
father (or greafe-gmid&ther), a getttlHnanefEast (or West) 

Lothian : that he wrcnt to London with King James 1. at 
his accession to the Crown ^ EngUmd : and that iie attended 
ikm Court m expedvlion, aa many otbeia dkl, until he^pent hb 
ftrtune, by vlMi means Ub iknrily was redueed to low cipeiiiii- 

stances. At the time this was told me, Mr GregDry was dead^ 
otherwise I should have had his own testimony, for he was my 
mothar's brother. I likewite thought at that time^ tiiat it had 
been oertaiiily known that Sr Isaac waa descended of an old 
English Family, as I think is said in his eloge before the Aca- 
demy of Sciences at Paha^ and therefore I never mcntiooBd 
what I had heard for many ynns betistkig that tkm nmit \m 
mne nustake m it 

Some years after I came to Glasgow, I mentioned (I he]lc\ c* 
for the first time), what I had heard to have been said by Mr 
Hepburn, to Mr CrosB, late shenff of this eonntyf mkm jrou 
will remember. Mr Cross was moved by this aooount, and rsar 
mediately said, ** I know Mr Hepburn very ^vlII, ;ind I know 
he was indmate witii Mr Gregory : I shall write him this same 
iught» to know whether he heard Mr Gregory say so or not^ 
After some reflection, he added, I know that i&e Ettth, the 
Aiiiba.ssadt>r, was also an inUinate acquainLmice of Mr Grego- 
ry, and as he is at present in Edinburgh, I shall likewise write 
to hun'this m^t**^ 

The nsxt time I waited on Mr Gross, he told me that he had 

wrote both to Mr Hepburn and ]\tr Keith, and liad au answer 
from both, and that both ot tiiem testitied tiial they had seve- 
ral times heard Mr James Gregory say, that Sir Isaac Newton 
teld idm what is above expressed; but that ndther they nor Mr 
Gregory, as far as they knew, ever made any farther inquiry 
into the matter. * This appeared very strange botli to Mr 
Cross and me, and he said he would repfoach both for thenr in* 
diflferance, and would make inquiry aa soon as he was ahia 

He lived but a short time after this, and in the last conversa- 
tion I had with him upon the subject, he said, that all he had 
yet learned was. That there was a Sir John Newton of New» 
ton* in una of the oountias of Xiothian, (but I bave ibtgot 
some of whf)sc children were yet alive : That they rfr- 
ported that their father, Sir John, had a letter from Sir Isaac 
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VtowUm, demiig to hm i3m iUitr of ins ^nilj, wbat <;hUdnaii 
he had, particularly what sons, and in wliat -wmj they were. 

The old proud kni^t never returned an answer to this letter, 
thinking probably that &t Isaac was some upstart, who wanfc« 
edtoclaimaficlatkm to hMinvthi^^ ThbcnuMoii 
the diUdren regretted, concei^4ng that Sir Isaae nigilt havie 
had a view of doing something for thoir benefit. 

After ditSy I mentioned oocaiaonally in ooaveraation what I 
knew, hoping that these fiuts mig^t lead to some note oertam 
disoovery ; but I found more cokbess about the matter than I 
thought it deserved. I wrote an account of it to Dr Gregory, 
your colleague^ that he might impart it to any member of tlie 
Antiquanan Society, who, he judged, might have the ciirioAtf 
to trace the matter farther. 

In the year 1787, my colkas^ue, Mr Patrick Wilson, profes- 
aor of astronomy, having been in London, told me on his re- 
tun, that he had met aooidentaUy with a Jamea Huttoii, £oq* 
of Ffanfieo, Westminster, a near rriation of Sir laaae )f ewton, 
to whom he mentioned what he had heard from mc with re- 
iqpect to Sir Isaac's descent, and that } wished much to know 
somdJung moie decaiiTe on diat aubiect Mr HuHon aaid, if 
I pkaaed to write to hun, he would give me all the tnfi«n»> 
tion he could give. I wjote him accordingly, and had a very 
polite answ^, dated at Bath, 25th December 1787, whidi is 
now before me. He aaya^ I shall he glad, when I ntun to 
London, if I can find in some old notes of uiullier, any 
thnig that may fix tlie certainty of Sir Isaac's descent. If 
he spoke so to Mr James Gregory, it is most certain he spoke, 
truth. But Sir Isaae's gnmd£iUher, not Us grraf grindfarhmrt 
must he the perMMi who cane fiom Scotland widi King Jamea I. 
If I find anythmgtothe purpose, Twill take care it shall reach yovL"^ 

In consequence of this letter, I expected another from Mr 
Uutton when he should retuni to London, but have never bad 
any. Mr Wilson told me he was a very old man, cad whedier 
he be dead or alive I know not 

This is all I know of the matter, and tor the facts above 
mentioned, I pledge my verscitjr* X am much obhged to you. 
Dear Sir, for the kind eapttasskm s of your nftetiDii and eiesern^ 
which, I assure you, are mutual on my part, and I sincerely 
ft^mpatbisc witii you on ^our ^ifflicting state of health, which 
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fliakes you cxmader yoandf as out oi:* the i¥arkl» aad daspmr 
iif weiiig me my wore. 

I ImvB been lon^ oat of the waM by dettam «d extreiM 

old age. I hope, however, if we should not meet again in this 

irarkl, that we shall meet aud renew our acquaintance in ano* 

tlicr» In the mean tiine^ I aiD> widi great edeem, Bear Sir,^ 

youn dTeetionately, Tuo. B«Io.- 

Glasgow College, 1 
im JprU 1792. J 



Art. XIV. — Remarks on the Comparative Number of tite 
Sexu 0$ Bkih^ By M* Huf £laki> of Berlin. 

nTlIE odebrated M. Hnfelaiid Beiim has inaoited in his 
Jouitiel of PnictJoftl Medidne, eonie olieervatioiia in illufttra- 

tioii of the c()ni})arative numbers of the sexes at birth, which 
possess coQ^derable interest, 

Dr Arinitbooty phyman to Que^i Aime^ Arat (Phil Tftm»* 
Vok xxvii.) pointed out, fipom the biOa of mortality of London, 
that t))e number of males lx>rii exceeded that of females. 
This was confirmed by Gravesende, and the proportion was de^ 
tajmhwid by the khoaioiift SiiaMuikh, iram an fanmenae maas of 
dpetwienti, to he SI make to i20 ftmafes. It was however 
doubted if this law was universal ; and, in particular, Bruce and 
Niebuhr contended, .that in countnes where polygamy is tole- 
mledy the ftmales exceed the maka ; and Fonter even went ^ 
fiur at to aaacrt, that tlna cxoesa of the iemalea was owing to the 
ilcblLiuss of llie men. But this effect is denied by Iluf elcind, 
iirom his own observations. One man in tlie prune oi liie bo- 
goi only daughters, and after he was old and dehihtated, 8on& 
BMTter, the English AmbaMwdorat the Porte, denied (Phil 
Tram. Vol. xlix.) the excess of ifemale births in Turkey, and 
£bund tliat polygamy did not favour population, as the children 
MDomamly did not exoeed from three to six in polygamous fauulie^ 
In China, the numbers are said.to be equal (LeUres e^Jkmkaii 
cwriettieSi Reeu^ 96.) In Tranquebai^ an accurate record was 
kept for seventeen years by the missionaries, from which it aj>- 
psacad» that among the Europeans there, 156 boys and 141 
girbirareboni: and ainong tbiiiMives, 914 boys and ^l^giik. 
Ill C2^cutta» a ibnr years raster gore IMNOboys, aiodlStO 
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girk aliDoit cotit^ly from Tamul pnraito. In Bmavia m 

1 748, among the Chinese, there were under fourteen years of 
1063 boys and 896 gu4»; aiuong the Malays, 203 boys 
imdSOl giris; ainoDg the Macassera^ 691 boys aiid 599 girls; 
jnnoDg the Javanese, 8040 boys and d860 gurla: In all, 
84,000 boys and 28,000 girls (Valentyn, Bcschryvmg van 
Ambo^fna,) Iluiuboldt ibuiid, tliat in New Spain th-^' j ixi- 
portion was.aa 100 to 97» whereas in l^ranoe it ia 100 ta 
.06 only. Hufeland thought it interesting to asoertain the 
]iro|)ortion among the Jews, as a remarkable remnant of an 
Oriental and Patriai dial People ; anil lie found that oi' 89^i 
successive bifthtb in Berlin, during sixteen years, 528 weic Ixiys 
and 365 girls, a proportion afanost aa high as SB to SUi But 
upon the whole, the number of males bom to that of fonales, 
seems to Ix? 21 to 20 over the wliole earth. The proportitm of 
the sexes is reduced to perfect equality before they reach tUe 
age of puberty, as more boys than girls die befcm Iburlesik - 

By die assistance of Link, and especially of Rudolphi, 
liuiuiand lias extended the comparison over animated nature iu 
general. In hermaphrodite iiowers, ail proportions between tlie 
sexes are found, but moncgamy is very rane, and the esoessof 
the male sex, {ormore etamma than pistils), very great Dioci- 
ous plants are more analogous to animals, and here the male sex 
predominates, as may be observed in a iieid of hesup, or in tkm 
willow and poplar tribeiL 

Worms are generally hermaphioditei but Hieiv are twn 
kinds of intestinal worms where the sexes are distinct, and in 
these the predominance of the female is immense. Indeed, 
of one, the ojyiim, no male has been detected. In insects in ge- 
neral the nude predominates, but the working bees and amaaon 
ants are undeveloped females. Tn iiiJies, Blocli says the males 
are most numerous; but Staunton, in his voyage to China» 
states that the seal fishers reckon dO females to one male. Of 
the ampUbk littfeiskiiown; but aeeordiBg to Rudol]^ 
male is much less frequent amoi^ the Laceria agUia than the fe- 
male. In buds, the female decidedly predominates. In the mam- 
malia, polygamy is most freijuent, and one male is sufficient for 
thirty or liMrty females. Upon the whole, it s^ipearB that the female 
sex is most numerous among animals, except the human nice. 

Fralessor Huicluud tlieu proceeds to an inquu*^ [Xfcultar to 
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himself, in endeavouring to ascertain the principles and oom- 
menceinent of the equality of the sexes. In some families it 
e\idently does not hold. la aome the children are all Ix^ys;, 
m otben all'giris. He iMSXt took tevml iwiiili^ 
or 50 in one place, in eonjunedoii ; br mail Tillages of 150 to 
SOO inhabitants. JUit even tlien the just proportion was not 
jet established^ In soine years only boys, in others only girl^ 
were bom; nay, this dispniportioii continued sometiiiies to a 
series of a year or two^ but by uintiiig tea or fiikcen yean toga* 
tlier, tlie regular et]uality appeared. 

He next considered that what took place in tea years in smaU 
populatbn^ must tske phce every year in laiger societieB, ajod 
be aooordhigly fcmd it eoufimied by actual enumeratioii. He 
went so lar as, by the aid of the Minister of State, Schuck« 
manu^ to ascertain, the comparative number oi' boys and girls 
bora in one day over the whole Pmarian dominioDSy and the re- 
ntt corrssponded with bis airtudpationa^ 

On the 1 St August 1815^ there were born in 



West Prussia, 

Pcnocraniai 
Silesift, 



Pusen, 



City. 



Konigsbcrg, 
Gumbinnen, 



Mttiflowoder. 

Berlin, 
J Pot&dam,. 
I Frankfort, 
/ 8tetiii> 
tOariln, 

J Reichenbach, 
I Liegnitz, 
* Oppeln, 
f Posen, 
I Bromberg, 



39 
21 
18 

17 

7 
30 
S3 

T 
17 
2.5 
16 
24 
38 
AS 
21 



21 
21 
It 

23 

10 
19 
29 
14 

8 

31 

20 

35 
39 
20 



Ptorinctt* 



I 



Saxony, 
Berg, 

Lower Rhine, 



I Merseburfif, 

< Magdeburg, 
t Krftiith^ 

< Mindcn, 

( Arnsburg, 
Coiugne, 



Cleves, 

' Coblents, 
- Aachen, 
Treves^ 



Total, 

Or 21.116 Boys to 20 GirlB 



Boys-jGirls. 



24 
36 
12 
15 
24 
20 
24 
15 
11 
18 
16 
15 
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3T 
24 
10 
15 
17 
?1 
20 
16 
13 
20 
14 
13 
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The general conclusions are, that 

1. There is an equal nu mber ot' maks and iemales bom in 
the human race. 
1L llieequsiityoeeuteeverydayinapopulatiimoflOii)^^ 

3. Every week in 100,000. 

4. Every month in o(X000. ^ * * * 

5. Every year in ia,000. 

0L And in snufi societies of several finailiss, every ten or fi& 

teen years. 

1* That it docs not occur m individual fomiliea. 
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AjtT. X v.— ifMuy Chemkal Disooperiet. 

In a Jouiaal of General Science, which necessaiily embraees^ 
the variouft departments of abstract and {nactical kiiowledg^ it 
OHUiot be expected that a diqpnipQitioDate niimher of its pogei 
flhould be devoted to any of the individual tdencea. Tbe giot 
practical utility of general Chemistry, and the small expence of * 
thought and of previous educatioOy with which it can be pursu- 
ed, have rendered it flojpalar anvng a daw of xeaden who 
ibrink without reaion from what diey think die more severe 
rese arches of physical science. In order to gratify, Jur xis we 
can* this reqpectable c^ass of our readers, we Imve resolved to 
occupy a portion of each number with an abbreviated acoount 
of Chenncal Diaeoveriea and the reniltft of ehemieal investiga* 
tions ; and in those cases where we could not be expected to en- 
ter into details^ we shall enable the reader to pursue his own in* 
quiiieB^ by leferenoes to those work% and to the foreign and do^ 
meitic Jouniala^ in which inteioting chemical papem have ^ 
peared 

hOnihe CcmferHon cfAt^mtd MtiUer «ii#e new StA9kmeg$ig 
ike StUphwnt Acid, By H* Braooanot 

After having ascertained (See this Journal, vol. iL p. 3()3) 
that all ligneous matter, such as wood, bark, straw, hemp, ^ 
may be transformed into gum, and into sugar, by the sulpfaa* 
lie aod, Braoonndt extended Ins leseaiclieB to the partiof 
animals, and he began vnih gdatine, obtained from the skin, 
membranes, tendons, &c. oi atnimnly. 

1, He found that gdadne may be eonvtale d by sulplmie 
aod into a crystailisaUe sugar nd gmerify which probably does 
not exist in nature. It crystallines more readily than that 
from tlie cane. It is less fusible, and it contains asote. Its 
aweetnesa is neariy equal to that of the sugar of giapea. Its 
solubility in water Is not greater than that of sugar of milky 
with which it has at llrst siglit .some analogies. By slow eva- 
poration, it yields crystals as hard as sugar-candy, and in the 
fiwm of flat prisms or taUes grouped together. 

f. Ilial the sugar of gelatine combines intimately with die 
nitric acid, with sensible decoroposiuon, and ev en without liieaid 
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of heftt, and then ftnnt a new oM^ to which he hfts ^vefi the 
iMune of the mtro-McAane* Thb add ts very iahibk^ and 

crystallises with great facility in fine colourless prisms, tran- 
sparent, flat, and striated like those of sulphate of soda. Its 
taste is acid ; it is ahghtly aaccharine, and vcty like tartaric 
add. It pfoduoea no diange in metaDie or earthy solutkiiiBL 
Uinled to potash, it fcmns a super^t and a neutnd iak, bodi 
of wliich crystallise in line needles, which have a sort of ni- 
trous tnste. It detonates like nitre on bunung coals. The 
new acid diMolves carbonate of lime with a strong effierresoenee^ 
and the solutKm yidds fine prismatic needke* Thissakdoea 

not attract huniiclity, and is Scarcely stjlublc iii concentrated al- 
cohol. Thrown on burning coals, it melts in its water of cry* 
staifisanoDt and then detonates like nitre. With oxida of oop* 
per, the mtro-Mo^airk aM timM 9i trj^^ saktmaher^ 
able in the air;— with magnesia a deliquescent uiicrystallisable 
salt ; and with oxide of lead an uncrystalUsable salt, unalterahie 
in die air» and resembfing gum. It cBssdvea hon and bum^ 
with the Asengagement of hydrogen gas, the results of wUeh 
are uncrystallisable combinations. 

& That 7C'oo/, and particularly the muscular fibre (Jibrmey) 
when treated with Milphttrie add, yidd a pardcukr white puU 
Teniknt snbatanoe, wUdi he has odled Ltu^ne. When a so- 
lution of leucine, iu lukewaini \vater, is evaporated spontane-^ 
(Htdy, a number of small isolated crystals are formed at its sur- 
iaoe. They are fial, per&ct^ drecdar^ and have exactly the 
shi^e of the moulds of buttons, with a rim round their drcunu 
4'erencej and a point or a depression in tlieir ceutic. Leucine 
the taste of tlie juice oi meaU It appears to be specifically' 
lighter than water. It mdts at a temperature coDdderaUy 
ahove that of bailing water, and spstads an odour of putrid 
meat, subliming partly in the fonn of small white insulated 
crystals. Leucine dissolves ea&iiy in nitric add, and produces 
fine odkMirless and divergent needle orystals, which aie a nenr 
odd^ anaHqg^ io ike ntlrtMacdkiric. This mtra^eumc add 
forms, M^th. salifiable bases, salts which have quite a different ar- 
rangett^t from the nUro^acdiarates* Combined with lime it 
yidds a salt, which crystalhaes in mall rounds groupes, and 
IS undteralde in the air. Thrown on a burmng coal, it fuses 

a 
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1m nqpidly dm^ the miro-4tM:hara(e ofUme. With nia^em 

it also gives a salt in small crystalline p^ins, which does not 
attract humidity like the nUro-4ta4:chwrate ojmagnesiek, 

4. That other uncrystalhsable and sapd Kubstaaces, am* 
kgiMM to cartab vegetaUe principleSy are produeed by the ra^ 

action of the sulphuric acid on the most insoluble animal sub»i - 
Stances.— Abridged from the Ann, de Chim, torn. xiii. p. 113^ , 

II» On the Caloric qf a Vacuum, . By M. Gay Ldssac. 

In eider to prove by an expennwnt on a lai^ soale, that « 

thermometer placed in vacuo indicates no vai-iatioii of tempera- 
ture when the vacuum is suddenly diminished or enlarged, M.- 
Cray LuMe cnqployed a barometer 76 imliimeters in diainelier^ 
and.neaily a metre long. It was a tube i£ ^aaa drat up at its 
upper extremity by a plate of metal perforated with two lic^es^ 
one for admitting an air thermometer into the barometric va^. 
cuum, and the other for establishing, by means of a very nar^ 
row tubet iritb a atop-oodC) a commnnioition between the kurga . - 
tube and a good aur-pump, for making the vacuum. Thkr 
tube, when filled with mercury, had a considerable \\ ciolit, and 
was iixed between two pillars by means of a large collar carry - 
ing two gudgeons^ upon which it was supported. The cistern in 
which its lower end was plunged, was about five deeimetrw deep. 
It was suspended by two cords, coiled round a barrel with a 
winch, and by raising or depressing it, the extent ot the baro* 
metric vacuum could be varied at gdeasuie. The bail of thie auf 
diermometer was placed in the upper part oif the tiAe, near the 
metallic plate already mentioned. It was nearly of the same 
diameter as the interior of the tube ; and the stem of the ther* 
mometeTt in which thei^ was a small column of coloured water, 
was^ on the contrary, of a very small diameter. The sensibili. 
ty of this instrument was very great, and the calculation of its 
dimensions showed, that the six htmdrecUh part of a degree oc- 
.cupied nearly a millimetre upon the soak, and was therefore 
very appreciable^ 

Having made as perfect a vaeuum as possibk^, the eiuHini 
was raised till the column of mercury reached tlie top of the 
tube, and even rose very near the stop-cock. Upon shuttmg 
the stop-eock, and niaking the dstem deeoend, a vacuum is ob* 

you III. wo. vx. ocToBEtt 1820. x 
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tmaed mttifym pcfftet w the TcwiwiBim ooei ImotKm tlK piwi* 
diry was iMMfuny dried, and lone pieets of ddontnuf cakhan 

introduced into the tube, to absorb the hiuiiidity. When it 
was required to magmeot the vacuum, the extremity ot the 
macuM column was brought near the haU of the thcmomec. 
ter» and when the ' tcnperatuxe was teeil to he pentiaaant^ the • 

cistern was rapidly brought down, in the third of a second, and in 
order to diminish the vacuum, the cistern was raised by turning 
the whidi. But though the vacuum was i^educed froin ahout a 
fitiw to one^Mirdl of its y^kmB^ or vim v^rsoy tha'<rtriic»iwo> 

fjieier 7ievcr Indu atcd ike slighteat variuilon. As soon, how* 
ever, as a small quantity of air was introduced, very sensibie 
vaiiatioas of tenqHratnre took pkm^ by imiiiliwiiriii^i^ or dihu 
ting die bammetiical space. Hense we may aooflhids^ Uuttra 
vacuum does not contain caloric like bodies in general. It is 
only therefc»re caloric in motion which exists in a vacuum, du-» 
the idiort time that it takes to pan through it iti the tetti 
fif nsfiaiit heat^^Abtidgad InMn the Am, d$ CMm. toiii« xttl» 

III. (^iefvationi on 0% Subdanees. By M. Trbodokb dk 

Saussuke. 

As our limits will not penmt us to give a detaikd aaQoitiit of 

this interesting paper, we must confine ourselves to a general 
view of the residts obtained by its able author ; referring for 
the paper itself to the BiUMie^ UmvemlUt Jan. lem^ 
p. SO--^ and Fcb« 1800, p. 11^1^105. 



Substances 
Examined. 


Carbon. 


Hydro- 
gen. 


1 Oxy. 
gen. 


Azot. 


Original Den- 
sity. 


Density when 

distilled. 


Bswnee oflMnoos, 


86LS9S 


If^S 




0.775 


018517 


a947)at2r 




87.788 


11.646 




0.566 




a66 / ceQU 


~ lavenffer, 


75.5 


11.07 


13.07 


0.36 


0.898 


0.877 fli SO*. 


— — camphor, 


74.38 


10.67 


14.61 


0.34 




0,988 


■ rosemary 


82.21 


9.42 


7.73 


0.64 


0.9109 at 15*' 


0.8886 


■ sniM^ cooif 1 
sMn, j 


76.48 




13.B21 


0.34 




a985T at 25" 


concrete. 




7.631 


&641 


0.46 




0.9849 


roses, com- 1 


aS.053 


1S.1S4 




aS77 




0.8S8 


mon, , j 










86.748 


14.889 










PndSed hees* wsx. 


81.607 


1S.859 






0.96^wlien 


0.8S4ar81* 




75.474 


13.795 


11.377 


0.354 






^ngpxic add. 


70.95 


12.635 


16.415 




1.01 solid. 


0.854 at 94° 



I 
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SOB 



Suh'^tanccs- 



} 



ry calculi. 
Purified At or pork, 

Elaine, 

Hiaine olive oiJ, 
B tMB i nooD of olive, 

Nut oil, 

Oil of sweot fH^ 

monds, 
Lijiseed oil» 
Ganofroil, ' 



} 



84.068 

78.843 
74.79? 
76.034 

Star 
mm 



Hvflro- 



12.018 



Oxy- 
gen. 



3.914 



Aaot. 



76.014 
74.148 



12.182 8.502 
11.652 13.556 
11.545 12.068 



lJ.3dl 
11.0MI 



iai» 

12.635 
14iT88, 



Original Den- 



Density when 



0.473 

0.353 

ass4 
am 



Heavier than water. 

08018 at 500 

0.915 at 150 
0.M8 At 



Camim»li(m qf tlffitmU OU9 reduced <«a to the Wet^ cf u 





Oigrfngas 

OOQRIIIMd* 


Carbonic 
acid ma ' 
piodnoed* 


Aiotic gas in 
the atnmoata. 


Batio of the oxy^^l 
ga& to the carbo* 
& add ipu. 


Nut oil, 

Oil of ftweet «)-\ 
monds, j 
Limoodoily 
CMHroil, 


1.9778 Htit^ 

1.9099 

1,9147 


L4683]iL 

1.439 

1.41S4 

i.mf 


19»6S€iiiCiBiii 
9371 

a tiaoc 


MN> to 74.09. 

100 1» 79.08 

100 to 73.44 
100 to 74klO 

» * . . _ 



DUaUUuma or Denstiies at different Ternperatwres relatively to 

Water z=l\ at 15° Centigrade. 



1 Degrees of the Centi- 
grade Thannometer. 


ir 




40^ 


k 


Nut oil. - 


0.9283 


0.9194 




0.8710 


Oil of ahiionda, 


0.9201 






0.8632 


Linseed uii. 


0.dS95 


0.9300 


0.9125 


08815 


CaMor oil, 


0.9699 


a9575 




09081 


Qito|dlive.s 


a9192 


0.9109 




08685 


Concrete oil of anise, 




0.9849 




09256 


Essence of Rhubarb, 


0.8901 


0.8805 


0.8604 


0.8208 


Rectified naphtha 1 
ofAnlaM, j 


0.7688 


0.7574 


0*7337 





IV, Aeemmi cfBrw^^ u*Nem VegeiaUe MndL 

This new alkali was obtained by MM. Pelletieii and Ca- 
vsiixou from the Brucea antidyeenterica. A kilcgnutitne, or SS 
08. tlby, havii^ been reduced to powder, WRs digested in All* 
jAuric ether, to separate a fatty matter wIMi It e tff itai i w . llie 

ether being withdrawn, it was heated witli alcohol in successive 
portions^ and when the difierent infusions were added together. 
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the alcohol was evaporated. The residue was then Anolved 
in water, sub-acetate of lead was added, which precipitated the 
greater part of the colouring matter, and the excess of kad was 
aepaiated from the loluticm by sulphuxeited hydrogiM. Th6 
fameuie oontanied in this solutxm was saturated with oxafie 
acid, which formed a salt very little soluble in alcohol, and it 
was then well washed in akohol, till the salt was colourless. 
The oxalate being deoomposed by lime or magnesia, the hru- 
cine was liberated, and being next dissohfed in boiling akohol, 
it was crystallised by spontaneous evapoi ation. The crystals 
of brucine are oblique prisms, with parallelograms tor their ba> 
ses. They are colourless and transparent, and are sometimea 
severallineslong. Brociniedissolres in 500 parts oiPboiling water, 
and 850 parts of cold water. It has an exceeding bitter acrid 
taste, and when administered in doses of a few grains, it is poi- 
aonotts^ diough it acta only with one-twdiUi of the eneigy ci 
jlr^ydMii^. It undergoes no diange in the air, melts at a tern- 

perature a little greater than that of boiling water, without de- 
composition, and resembles wax when cooled. When strongly 
heated, it is decomposed, and yields much empyieiimatie <n], a 
fitde wttter, acetic acid, carburetted hydrogen, and a very littk 
carbomc acid. When decomposed by oxide of copper, it yields 
much carbomc acid, and water, and a Htde nitrogen, which 
seemed acctdentai. No trace of ammonia could be discovered 
among die products. 

SttlphcUe- of Brucme crystallises in long slender needles, 
which seem to be four-sided prisms, terminated by pyramids. 
It is very soluble in water, and di^tly so m akolud. It isYeiy 
hitter. It is deoomposed by potash, soda, ammonia, barytes, 
strontia, lime, and magne^ and also by morphium and strydi-> 
nine, which dissolve in it readily. It does not dissolve in any of 
the acids but the nitric, which alters the brudne itself, and as with 
atrychnme and morphium, product a fine red cobur. When 
an excess of acid is added to the sdution of thb salt, it crystat 
Uses more readily, and the crystals are larger, and retain the 
excess of acid after repeated solutions and crystalltsations. The 
neutral sulphate contains 

Sulphuric acid, . RM " 9.697 

Bnicwe^ . 91.16 100.000 



Digitized by Google 



Wifiknry of Chemkal Discoveries, 305 

Mufi&ie ofBruekm cr^vteUises in ibur^ed prisms, termi- 

nated will] an inclined face. It is vcrv soluble in water, and is 
not altered by the air. When heated to a certain degree, it is 
dMmpotedy and the mnmtie «cid goes eff m white vapours. 
It is deeoinposed by siilpiiiirie acid and those bases ' wUch de- 
compose the sulphate. It consists of 

Muriatic aod, . 5.9533 63m. 

Bmimf . - Q^om 100.000 
P^otpkaie of Bntdme -does not crystallise unkss it c o n t ah w 

an excess of acid, and it then yields largc^ rectangular tables, 
with bevelled edges. This salt is very soluble in water. It ef- 
ftnresces slightly in the afar, and is soluble in stfong akohd at 
conmioii temperatures. 

Nitrate of Brivdne. The neutral salt forms only a gummy 
mass by evaporation. Tlie super-salt crystallises readily in aci- 
Guhr quadrangular prisms, with dihedral summits, and in- 
flames and bums when sufficiently heated. If nitric acid is 
added in excess, a fine Ted oohniris produced, probably from 
a ])eroxvf^nation of the alkali. When the liquid is heated, it 
becomes yellow ; and when protCMUuriate of tin is added to the 
jeDow Uquor, it praduees an intense and beautiful purple. 

AegUde rfSrueme is soluble, but does not crystallise. 

Oxalate of Bnicine crystallises readily in long needles, parti- 
cularly if the acid is in excess. 

. Brucine is veiy soluble in alecM, insoluble in sulphuric 
dher and the fiit oils, and very little soluble in the essential oils. 

When administered internally, it produces tetanus, and acts 
on the nerves without attacking the tarainy or affecting Uie in- 
tdkctual faculdes. Four grains were neoessaiy to kill a rabbit ; 
and a dog that took three grains, suffered severelj, but 

vered.— See tlie Jnn. dc Chim. xvi. p. 113. 

V. Jecouni qfDelphme^ a New Vegetable AlkctlL 

This alkali was discovered in 1819 l>y MM. Lassaignk 
and Fknelelle * in the seeds of etavesacre (Delphinium stO" 
phjfiogria ) where it exists in union with malic add. When 
the seeds ore deprived of their husks and rinds, they are boiled 

in a binall quantity of distilled water, then pressed in a cloth, 

* « 

* Dr Erandc« is tisid to have djacovered Delphine before the French cbc« 
|iitfU.«-£»« 
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And th^ deeoctioa illlsfed and boiM fiir % ttw vmaM with 

pure Di;ign€sia. It must then be refiitered, and the residuum 
left m die hitrc. After bemg well washed, it is iioiled witb 
hif^y mMtd dooMt wfaiob dmobm the idiMli, mmL bgr e? 
pomitioii it u obtnaed at a white pulveniknt mhHOKua^y prew 

senting a few cry Nlal line points. 

Pure dpjphine is crystaUiue while wet ; but become rapidly 
0|iiqiie iriioii fKpoied to the air. It has a biltar acrid taste^ 
mdla by heat, Mid baoomea haid and fanttfe lika min wbm 

cooled, hy a greater degree of hiai it blackens, and is decom- 
poaed* Water dissolves a very small portion of it. Alcabol 
and elliar ^mokye it laadily. Tha alcoholic ao4utiiNi canden 
ayrup of violets green, and nttores the Uua font of litaDttia mU 
dened by an acid. It forms very soluble iiculial salts with the 
acida. The alkalies precipitate it in a white gelatinous state like 
ahiot , 

Sulphate of Delpkmedo9BiitA4xy9ltti0mB9 but by qaqntamaBUB 
evaporation diies into a hard trans|iarent mass like gum. It 
has a bitter acrid taste, which contmues many hours, and dis- 
aolvaa readily in water and alcohol. When the falvanio out- 
rent ia pavid throa(^ a eononftaied oiiii^^ of it* theaol|iln». 
ric acid ib deposited at the positive pole, and the delphine at the 
negative pole, in wliite flocks. 

NUraie of Delphine^ formed hj diMDlnng the dd^ihiaa in 
weak nitrie acid, ia coloivleH. It aamnai a yeiloar edoor by 
eoncentaidon ; and retains that colour, and has a crystalline ap- 
pearance when eva}x>raietl to dryness. When lieated with an 
aaoew of acid, it is converted into a yellow matter, little soluble 
in water, and diiicukly aohiUe in boiitt^ Tfabaolia. 
tiott ia bitter, and ia not peadpitafead by potash, amnunmi, cht 
lime-water. Though not alkaline, it appears uut to contain any 
nitric add. It was not altered by larther quantitiea of add, 
and no trace of osaBc acid ever appeared/ 

AeekOecf D^Mtte does not cryetalEse, but ia converted by 
drying into a hanl transparent mass, which has a bitter and 
acrid taste, and is readily decomposed by cold sulphuric acid. 

OaakUe of Ddphkne crystalliies in white plates, and possesses 
the tame taste as the other salts of delphine. ' 

r * 
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What dfllpliiiie is cikiiiad with peroude of oopper« it {^v^ 
out no other gm but eariMiuc and.-- See the Ann. de CMm. m 

VL New VegetahU Ptmeipk m ElaUrwm. 

Dr Paris has discovered in the plant Mmwrdka elatcrirtvi a 
new vegpetable principle^ which acts more violently upuu the hu- 
laen body than araenie* Itttkidgedonly in the juioeitntfid the 
seeda^ and ensts in such a smaD quandt j, that Or ChitteftMiciiE o^ 
tained only G grains from 40 cucumbers ; and even of this fecula, 
although the eighth part ot a grain will purge violently, yet 
ml more than one-tenth of that virulent aulMtancepoeseflses any 
active virtues. To this active prindple he gives the name of 
Elatine. The follow uig, amirding to Dr Paris, is the compo- 
sitioii of elftteriuu^ : 

Water, 1- . • 4 - 

fisctraettve, • 

Fecula, - - 28 • 

Gluten, - m 5 , 

Woody matter, ^ 

EltUme * 1 12 

100 

^ The bitter principle in elaterium is very djuitinct from its e&* 
tractive matti^* The adlution of. the elatine and bitter prin* 
ciple being dihited, and smUowed, jmidueed only an incweaio 

of appetite, while the solution of the extractive matter produced 

no eiiect whatever*— •^e the PUL Uag. May 18^^ vol Jbv, 

P^soa 

VII. ObsermHona on the Red Snow of Momit St Bernard, 
Some iinperiect observations on the red snow of the Alps 
ivere made by M. SauasNm in 1778, and the leiult of them qp» 
peared in the dd volume of lus Travds. M. Pesduer of Gene- 
va has recently investigated diia subject with much attention 
and sueccbs. The red snow has been found on Mount St Ber- 
nard, the Col de k Seigne^ Md the Bonhomme, and ia general- 
ly at the saaaeaUtudeaathaK aanuBita on the other paHa of the 
Oheten. It is more abundant aiW high S. or S. W. winds. It 
is found to the depth ot two or three inches, and most common- 
ly occurs where the snow longest resists dissolution, at the hot- 
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torn of declivities covered with snow, because the sed substances 
carntd and deposited there by the currents. 
From four residues of the red snow, M. Peschier obtained the 
following results : 

No, I. Nc II. 



Siliceous substance. 


65.50 


Insoluble tiubstancey 


saoo 


Alumina, 


6.35 


Alumina, 


4b25 


Pemxido of iron. 


21.35 


Peroxide of iron, 

• 


31.25 






Chalk, - - 


0.50 






Insdluble organic substance^ 


37.50 




100.00 


Soiubl« orgatuc substwcet 


6.50 








lOO.OO 


Ko. III. 




Now IV. 




Siliceotis substance^ - 


14.18 


Silex, 


1.25 


Peroxide of iroii) • 


a25 


Peroxide of iron, 


12.34. 


Alumina, 


1.75 


Chalk, 


0.20 


Chalk, 


0.10 


Oi:gajlic substance and water, 


10.00 


Resinous jJiiiiciple, 


a20 






Organic ditto. • 


2.25 




23.79 


Soluble ditto, * - 


1.75 







26.48 

From these analysis M. Peschier condudes^ that the ted oo* 
kmr aiises from two dHferent causes, tis. 1. Ffom a greater or 

Jess quantity of tlic oxide of iron spread over its surface, in a 
state of minute division, of a tiigh degree of o^dation. 2. From 
a raincNis Teg^l^e pnndple, of an orange-red colour, belong- 
ing apparently to some alga or lichen. As there are many ve- 
^ables containing iron, he considers it not improbable, that 
tliis iron may form one of the immediate principles of the ve- ' 
getables in question, of which only the fragments are found, 
and that, m eonjimetion with the resiiMfus principle, it is the di« 
rect oanse of the red colour. See Biblioiheque Univer^elk, 
Dec 1819 ; and Arm. cfPkU. xc, p. 406. 

VIII. Eaptnmmia an the JBogi nf SteO. By J. Stobaet, 

Esq. and M. FAaAOAT, Esq. 

A very interesting paper on the alloys of steel, by our ingenious 
countryman Mr Stodart, and by Mr M, Faraday, has appear* 
,ed m the last number of the J ournal of Science, (N"" x viii. p. Sl^.) 
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The metals which were used were Platinum^ Rhodium^ Goldj 
iSUveTf Nickd, Cfyojp^r and Tin, all of wliich weire alloyed in 
yariouB proportions with both E^^g^uk and In HU m SHd, AH 
these metak b«ve a miftdently stroi^ afinity to steel, to nnke 
them combine, lihe platina fuses when in contLict with the steel 
at a temperature at which the steel itself is not aifected. 

1. Si^ and SUver*^^^ If steel and silver be in foskiii to^ 
gether for a kngth of time^ an alloy is obtained^ whkii appean 
to be very perfect while the metals are in the fluid state, but on 
sohdifying and cooling, globules of pure silver are expressed 
from the mass, and appear on the surfiuse of the bi^tton. If an 
alloy of tlus kind be (oiged into a bar, and then d i s e s cted by 
the action of dilute sulphuric acid, the silver appears, not in 
combination with the steel, but in threads diroughout the mass ; 
so that the whole has the appearance of a bundle of fibres ^ 
fiilyer and steel, as if they'had been united by welding. The 
appearance of these silver fibres is very beautiiitl; th^ are 
sometimes | th of an inch in length, and suggested the idea of 
giving medianical toughness to steel, where a very periect ed^ 
may not be required. 

When nhrer and ated have been very long in a state of per- 
fect fusion, the sides oi' tlu; crucible, and frequently tiie top al- 
so, are covered w ith a tine and beautif ul dew oji minute globules 
of silver; this effect can be produeed at pkasuie. At first we 
were not successful in detecting alver by chemical tests in tiwse 
buttons ; and finding the steel uniformly improved, were dis- 
posed to attribute its excellence to an eifect oi' the silver, or to a 
quantity too fiinaU to be tested. By subsequent eqanmnentsw^ 
were, however^ aUe to detect the - dUver, even to Ins Abb 1 in 
500. 

In making tlie silver alloys, the proportion first tried was 
1 sUver to 16D ateel.; the resuldi^ buttona wete unifo e nJ y efeeel 
and silver in fibr^ the silver being likewise given out in g le b ol s a 

during solidifying, and adhering to the surface of the fused 
button ; some of tliese when forged gave out more globules of 
silver. In this sttiteof mechanical mixture, the httk bars, when 
exposed to a moist atmosphere^ evidently pcodueed yoitsie ao- 
tkm, and t^ this we are disposed to attribute the rapid destruc- 
ti<m of the tietal by oxidation, uo such destructLve action takkig 



t 



Digitized by 



810 Huk^ qf 'Ckmkal Ditmmef. 

' tiliMi ■Imi the two ncUds an dbeBUCiliT eamlHiifid. Theae 
jMHttlto indittrtud tiie aoMn^ of dushyfliiiiigf Ike qontky of 

ver; and 1 silver to 200 st^l wa^s tried. Here, iigaiii, \vere 
fibres and globules in abundtnoe i with 1 to dOO, the tibres.di- 
w i a i Aed t Iwat abU wiBB pi ai cnt ;,tlny wira dateefed even whan 
the propottiaiicf lio4IM>waai]ied. Ilia miooesrfU expariraent 
rernams to be mentioned. When 1 of silver to 500 steel were 
prQjwyly fuaad, a very pedaot Uuttuu was produced ; no silver 
afiMaiad OB ila auiftoa I wiian fiwgod and dtwaatad bjr aa aekl, 
tta flma iMa aaan, aUkoiifh aMunined by a high magnifying 
power. The specimen ibrged remarkably well, although very 
bard; it had in every respect the most iavouimUe a}}pi[>rance. 
By.ft dabaata test ewy part of the bar gave tthrer« Tbia ailoy 
ia daiadedly supcriar to the very best fltael, and thia exoeOeiioe 
is uui^uestionably owing to combination Avith a niinute portion of 
miver. It^ has been repeatedly made, and always with equal 
aiMiciBW Vaxioua outtb^ looia have beaif made fiom it of tbe 
bast quality. Tfaia alloy is periiaps only inferior to tbat of steel 
with rhodium, and it may be procured at a small expense ; the 
value of silver, where the proportion Is so small, is not worth 
aaiaiag ; it will pmbably ba af^iad to many importaiit pur- 
poaaa itt the art& An attaa»pt w«b made to prooure the alloy 
of steel with nlver by cementation ; a small piece of steel wrap- 
ped in Sliver leaf, beuig I to 160, was put into a crucible, which 
being filled up with pounded green glass, waa aabmitted to a 
beat waSkimp^ t» fiiae 4e aihrar; it waa kepCatawMfce heat 
fiar theee hamu On esaumning it, the nhvr was ^nd fused, 
and adhering to the steel ; no part had combined. The steel 
bad Hi&red by being so long kept at a high temperature. Al- 
tfaoil^ tlua experiment failed in effectuig the alloy of atari with 
■hwr, thefe is Mson to baiiave that with some other metals, 
alloys may be obtained by this process; the loiiowmg circura- 
itance tavours thia sug^estioii. Wires of platinum and steel, 
of about cqnal diaamw, wai^ {laekad together, and, by an ex- 
pert w« fcu M B ^ ime perfectly nnled by wd^Ki^. ThM was 
effected with the same facility as could have been done with 
£teel and iron. On being tbrged, the surface polish^, and the 
atesl.ab^itLjraated oo bgr an aaid, a very nofd and beautiftil 
fntfime appeai«d,dieatael and platinum ftnaringdark and wUte 
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clouds; if Abewi be c Hw ted irtth yery fiat wiyea, a duww faj 

surlkce will be obtained, of ( X(|uisite beauty. This experiment, 
made to ascertain theoirekimg property platinum^ is only men-. 
tknedhmiiioanMqueiioeofdbnrai^ tfaftlogm 
of the ileri doods hied muoh the appearam of bring alloyed 
with a portion of the ])l:iliniun. A more correct survey of the 
suxtace, by a iugh magniiyiag power, went lar to coniirm tins 
ettrioue&flt; eome mare diroet egpgrimente m pnupuMid »^ be 
ntde ea tUe m ppm& A alloy by ecmeiiMaon. ' 

2. Steel and Platinum. — The alioys oi steel with platiinim, 
wben both are in a state of i usion, are very perfect, in every 
puppor ti oD dbt hfts been tried. £qiMl parte by wmf^ fim n 
beautiful aUoy, wlu«^ takes a fine pduh, and does not tarnkh ( 
the colour is the finest imauinuble for a mirror. The specific 
gravity of this beautiful compound is 9^86^ 

90 of platinum with W of steel, gave also a perfect alloy, 
which has no disposition to tamisfa, the spedfle gravity lilM$ 
both these buttons are malleable, but have not yet been applied 
, to any speciiic purpose. 

. 10 of pladqum to 80 of steel, fbim as exeellent alloy. Tbis 
was gfwuiid and very h^hly perished |o be triedas n miraori 
a fine damask, however, renders it quite unfit for that purpose. 

The projx)! tions of platinum tliat appear to improve steel for 
edge ^[nstruip^ts, are froqi 1 to S per seat, fij^perieiMie does 
net yel enable us to state di^ exact pnqpovtio^ thftt Ibcms the 
best possible alloy of these metab; 1,5 fter egmi, will probably 
be very nearly the best. At the time of combuiiug, 10 oi^ plati- 
num with 80 steel, with a view to a mirror, the same proper^ 
tiiow were tried with nickel apd sfeeeU this too bad the davaskt 
and consequently was unfit for ite intention. It is eurious to 
observe the difference between these two aliovs, as to siisc^epti- 
bility for oxygen. The platinum and steely aiter lying many 
moiithsi had not a qpot on ita suiftpe^ while that wHh. *kM 
was oeeeied with rust; they wen^ in everj reipeot left under 

biimlar circumstances. 

9* Steel iffUk Mhodium^'^The aUoys of steel with rhodium 
are likely to pme highly valuable. The scarcity of tins metal 
must, howew, operate agsonst its intnidnotion to any great ex- 
tent. The proportions we have used are ironi 1 to 2 per ccfU. 
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TtevaliuUi pnpote cf the fhodmm wSkjn aie lundiM^ 
wkh sufBcient tamkf to pKwiit etmduag eidier in forging «Hr 

in hardening. This superior hardness is so remarkable, that in 
tmpering a few cutting arUcles made from the eiioy, they ie(|uiiecl 
to be iMMd fuU 00" iuglMr then the bo^ 
reqiuring toheheelad fiinM* eliove tfaebeit Engfidi eest atoel. 

4. Steel with Gold. — Gold forms a good alloy with steel. 
Experience does not yet enabUe us to speakof its properties. It 
cerUmily does not j/xamm to he of the Mone vefaie ei the eUvfe ' 
of flher, pletbum end rhodBun. 

5. Steel iclih Copper and with Tm.— Steel with 2 per cent. 
of copper, jtbrms an alloy. Steel also alloys with tin. Of the 
▼aiue of thcie we have doubts.'* 

Table qf Specific Gravities of AUot/s, 4rc., merUioned in Urn 



precedmg Faper* 

Iron, unh era m e reJ, .... 7^7 

Woots, unlianinicml, (Bombay) • • 7-660 

Wootz, tilted, (Bombay) - - - . 7.6707 

Wopts, in cake, (Bengal) ... 7.7dO 

Wools, ftiaed end banraiered, (Bengal) 7.767 

Meteoric iron, hamiiK red, - - - 7.965 

Iron, and 3 per cent, nickel, • - • 7.804 

Imi, end lOjper e0ii^. nickd. ' - - 7.640 

Steel, end 10 per cent, platinam, (mirror) - 6.100 

Steel, and 10 per cent nickel, (mirror) - 7.()84' 

Steel, and 1 per cent gold, hammered, * 7.870 

Steel, and 9, per cent silver, hammered, # 7.606 

Steel, end 1.5 per emt pletinom, hemmeied, - 7.7861 

Steel, and 1.5 per cent, rhodium, hammered, - 7.795 

Steel, and per cent nickel, hammered, - 7.750 

Platinum 50, and steel 50, unhemmered » 9-66jl 

PktUiuni 90, end steel 90, unhi. imered • 15,66 

FhtMum henunered end voilkd, * • mM 



• The caiculated mean specific gravity of this nlloy is 1 1.^723 assumuig the 
^lecific gravitj' of platinum and steel, as expressed in this Tabk. 

t Tto cMstid MHi ipsriio gnvllgr «r M afliy h lej^ 
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, IX. Cfiemkal Analifses, 

1. PtfrO'Urk AM.^'MM. Chevalier and Lassaigne found 

that this acid, in a state of purity, consisted of 







VoliinwB. 


Oxygen^ 


4432 


T 


Carbon, • 


98.!^ 


19 


Azote, • 


16.89 


3 


Hydrogen, 


10.00 






99.43 ' 





2. iyY>.l7r^ of /im^ conaats of 

• tyvHBBAt add, 01.4 
Llm^ . aa 

S* Svibfyro^Urnte of Lead conaista of 

Pyro-uric acid, 28.5 
Oxide oriMd, 71.5 

See Jcwm, de Pharm. vL 58L 

4. Combinations of Iron and i^uLphur, — The following table 
of the oomlniiatUMia iron and sulphur has been given by Mr 
Ponet: 



^ tlaloiawlpluir, a.OD 

^ ' ( 1 atomaulpliur, a.0 

& Summtdvkmi, [ 3 atom«5 iron, 5.85 

\ 2 atoms sulpbor, 4.0 

4 TlilOllli^llllll. / ^ ntoms iron, 7.0 

^ 3 & 



atoms sulphur, 0.0 , 



5. Ockhedrtd IroLOre* 



Protoxide of iron, 94 
^ Oxide of titanium, ■ 

RobK^uet, Jomn^ de Pharm, v. 258* 
& Stdphwric Add^ according to Berzelius, consists of ' 

Sulphur, - 100.00 
Oxygen, . 148.44 

7. Ferrodi^ttiae Add, according to Br Tbomaon. i» composed ' 
of • 

2 atoms carbon, 1.500 

1 atom hydrogen, 0.125 

] atom azote, - 1.750 

4 atom lion, , • 1,750 
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S» Suhcarhoitate of Jmniania, according tu Mr B. PhiUip«, 
is cntnppfied of 



3 atoms Mfbonie wid, 55.933 
2 ditto anunoQiit 2aHl3 



loaooo 



9. The BuemtomUe famed hy exposiiig this salt to the air, 

MHUttSttf of 

S atoms carbonic aci4* 55*80 

1 ditto Jininunia* 

2 ditto wat«ry - 1^3.04 

■ 

lOOOO 

Quarterly JmrTial, vd. v. 

m MuHaiecf GM mid .Sbd^— When gold u diMolved in 

Htjua-regia, and tiu- ^okuiou jiiade as neutral as jK>ssib!e hy c\ a}x>- 
ratiug to the coim&»Uncc uf a syjrup, it \& then diluted with water* 
find mixed with a flolution of oonunoa salt By conoenmiioa 
thin rectangular parallelopipeds are obtained, which consist of 

• Muriatic acid, 19.75 

Oxide of gdd, ^.76 

Bods, - S.50 

Water, . - 9a99 

loaoo 

«/oiiiw» d$ ttianiL vi, 64t 
11. Sulphate qf Nidsel, oooording'to Bertiw', ccmists of 

fiolpliiaric add, 52.2 
Otide of nickel, i7.8 

Carbonic ludd, li.0 
Qjdde of nickel, 47.5 
Water, • S8.5 

18. Ojnjnuriafe nfLime^ or the common bleaching' powder^ ac- 
ixirding to Dr Tiioinsoiv consists of 

SubbieblorideofUBMi aS.52 

Muri«t» ofliiM, 19.50 

Water, • . lejKS 

(TnoomUnad tttne, A& 2&05 

100.00 
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14.*0MtfJ^ or OoUik Cariantae of Iron, Mradiog to B» 

thier, Ann. des Mines, consists of 

Carbonate of iron^ 81 .f 

Carbonate of magii«Ba> 5.8 

Water, • 2.0 

Clay, - - ll.O 

15* Euehset according to Bentdius, Ann. de Chim. li. p. 




Alomine, 

^ Glucine, • 
Oxide of Iron, 
Uxuie of Tin^ 

16. Wavellite, according to Berzelius and Fiu^s^ see Ann^ 
Chim, xii. p. 16. consists of 

BerzeUua, Fuchs, 
Silica, - - 35.35 37.20 

Phosphoric Acid, - 33.40 35.12 

Fluoric Add, « • 2.06 

Lime, .... 0.50 »•» 

Osddes of Iron and Manganese, 1.26 

Water, • - • 2^80 




17. Lamonite lias bc t.n ibund by M* Fuchs to iiave the Muu^ 
compoeitioa as Wavellite. 

» 

Poiato Fly. By J. F. Dana^ M. D. 

A peculiar substance called CcmiliaruMn was ibund by Bo* 
biquet in the Mdoi vetkakmu^ k waififiomik to Im the ^ 
culiAr matter whieh producea vancation. The powtr Ub» 
tenng is kntwn to belong in an eminent degree to the Lytfa 
vittatOt (Mr potato fly, so coouuon in North Afiienea; and some 
American phyndans have auppoaed that ita mi^atoi^ {Mwrft 
aie even greater than thoee of the Spaoiah fly. ' ' 

111 order to ascerUidn if thi» fly contained canthaiidin, Dr 
Dan% digested 110 grains ot the potato fly for several days,, 
and, af^ a aeries of operations, he obtained a number of minute 
cryatftlluie pktes, trMdi, when washed in aldohci^ and dried, 
were white and pearly. When plaeed mi the tendef flidil be** 
tween the Angers, they soon excited itching, and produced red* 
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ness ; but vonicatioa did not take place, from the very minute 
quantity wiiith was used. — See Silliman's American Journal ^ 
Science, v6L iL p. 187. 

XL S^ftrenee to Chemical Memoirs in Foreign Journals^ 4^. 

1* Mimoire sur la Combinaison de VOa!jfgh}>e avec VEau ; et 
murke pr^ipritlie extraordkn^ 0«ifgMe» 
Fkr M. Thenatd. P^Uidled in the. M^noira de rinstitut 
1818, p. 385,— -488. 

2. De la Magnk^e^ dans lee Anal^eee Chimiques* Par Af. 
Longchamp.— *^ftn. de ChkiL totn. ui. p. 255. 

8. NoHHodke ReMrdiee mur la Nakure du Bleu de Prueee* 
Par M. Robiquet — Id. p. 277. 

4. Determinaiion eaiperimentak du Zero absdu de la Cha^ 
ieur, et du Cakrijue epedfique dee Gaz, Par MM. Clement et 
J)tKxma.'^oierf»aI de Physique^ tom. 89* p^ 4S8. and 
BibliotL Universelle, vol. xiii. p. 95. and vol. xiv. p. 89. 

5. Sur iin Appareil £lectro^hi?nique propre ei reconnoitre la 
presence dee Metaux en diesokUion dam un Kquide, Par J. 
Mencmxe^BibHoth. Univere. torn. xiii. Avril 18^, p. £79l 

ff* On Heed and Lights wMk remoHto cm ihe Economy of 
Burning Water as an object of Fuel, By Mr Samuel Morey, 
— Silliniaa'a Americem Journal ofSdencCy vol. ii. p. 118. 122. 

7* Eaamen Chhmgue du Kermee vegetai^ (Copcus ilkift). 
Par J. L. LasBaigne^ilbifrfui/ de Pkarmade^ tooL v. p. 485. 

8. Extrait dtun Mhnoire sur la Nature et la Purificat'ioix 
de VAdde PyraJignem* Par M^ Colin.—- ^fin. de Chim. 
tout, m p. 5Ui5. 

9. Dee Pkenomenee que preeentent qudguee Mektwe hreqt^cn 
les soumet d la cmipellation, soil quilf solmt seuls, au alliSe 
entre eux. ^ Par M. Chaudet. — Ann. de Chim. torn. xii. p. 342. 

10. Prmmer Mimoir euria DteeoktbiUtS dee Sek done PEeuu 
Fnr M. Gay lAsuac^Ann. de Chm» xii. p. 296. 

11. Dc la Constitution inilme des Gaz, et de l^ur Capacite 
jpour le Cahrique, Par M. J. Moilet— «/ot«m^ de Fhyeigue^ 
Fev. 18^20, p. lis. 

Many other Oienneal Memoirs, of great interest, have been 

already referred to in OUT Scientific Notices, and in pther parts 
,Qf thU JoumaL 
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Art. XYl. — OuUine of Prolessor Mohs l^m System of Cry- 
sMogrofihjf and Mmeralqgif. (ConUnued fxom page 176.) 

65. Sptcffic gravii^.—SjPECinc grmtHnf and Imrdnas are 
the nmt important of theie dwiadm. Widb icgnri to 
theftmer, we need only observe that aaiiMlnmMiit isneoefr- 
sary for estimating it, and of these the most convenient is the 
HydrooMter of Nkolson. In giving tlie characters of orders, 
geim and qieciea, it an pqMr Id ky dora the liniln widi* 
in wfaidi die specific gravitacs of the ievenl wioliea m mdn- 
ded. 

66. HmrdneM, Scale — The methods hitherto employ* 
ed to eflfanate the banlnM of minenda» m all indbfttetn; 
ftpflt) heoMiie they htm no proper leale ; nad, 8eeoiidIy» beteait 

the process followed is not sufficiently uniform. The scale • 
now emf^yed is a series of minerals that consists of ten mem- 
faen» and Indodes the whole range of fandneai dispkyed k the 
mbcnl kingdom. The mifieimls are (a) Commm itab^ . n 

straight schistose variety oi" a white colour, — 1. Foliated gyp- 
sum (^), or FraueneiSi with straight foliated fracture, and in 
coerae granular concKtions (ciyrrt^ Calca- 
r&om tpar a white modemldy tranqaopM vantty, of a 

iqsecifie grayity below Mi =r6. Fhorspar (cf), any variety 

whose colour is not too dark, and whose distinct concretions 
are not too small ; = 4i. AfoHU (f^)-, or asparagus-stone (we 





r 







tale, frm Sal^urg) ; = 5. Fekpmr (/), any ekmhk 

riety of common felspar or adularia ; — 6. Common quartz 
or rock-crystal, if possibk compact and wu*traoa(M^ 
leilt; =7. rcyg»(^)ftqm iS;pkte «fc w w ip k ;' sa Ctanni- 
dttia(t);rs9. J>kM0fid(iSr); =10. The aeroofoorMdeia 

fluidity. 

67. Farther division, £k^emon ^ iVtum^r^.— The de^ 
cienciea of thia acak are not unknown to ua» butnaaiamaa 
eJqperiaMnts have eonvineed u« of its appKeability. Thon^ 

- the distances between two consecudve dtgrtes are not in all 

VOL. III. KO. 6. OCTOBRR ISJIO. T 
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mm nnrij mdbridi «Nhof Hbmm into \m eqiail partai one 
■oon kvm to vahie tfaoM {Murts wkk IrfiwiMg aeeunwyt aad 

each of them is expressed by a decimal fraction, whenever the 
hardness is to be designated iti numbers. Thus the hardness 
flf a Mineral, nidvay in that lespwfc betvem Mapar and 
quaiH^ «M l» M|mj— i bj 6J» i» far dtea. 

6ft^ £fpipli9|^efi^ of ^ iS'eaiSf When the hafdnew «f « 

neraiis-to be determined, we first of all select from the scale 
dme Uvo numbara between wlu^ it stands, in order to ooitt* 

mv wwiiwOTiM^ nn wv mc vpon aimv ■MHKin w n 

which may be scratched by the given mineral, but which does 
not scratch it. We then take that member, the next above 
III .Md tlie gMMi flUMfil \ end) hwii^ cfaonn fruA esA ft^ 
fragment pretty tmyarhlfiirm, and, so ftr fts posable, sUat 
lar in structure to the other two, we rob all the fragments 
OB o very delieaU The unalkst poaaible force must lie 

WfifkAmidmafm^x Ik mud ml feel iriU «mU« im 
to juii^ifi^ st vlmt dMiMioi, in t t a pB ct cf ImhAmmi tfae gtvMi 
mineral stands from both the members of the scale. This ex- 
periment may be repeated and altered, till the result can be 
xegaitled as Mttii% and depeaded on for any nee to be niMk 
•f it'flftflfVMde* Thifc ImdMni of die die la io ikr ■nrii#fn rt^ 
as it is not thad instrument that the mineral i» compered, 
but hy meam o/' ity with the other members of tlie scale. Fw 
die hi^er degrees, how«f er, the die ought to be m hard a» 
fOMitk^ Craedee irill oonvinee any one of the eidBaMnqr ef 

tfi^L^^ «ea^Be^^^Mfl '^^■AA A^L^ ^^^^MtkMm^^tM SL^AdjkMMA At^^ m Mmm£tm^am^M 2ai^M .a^Sb^^^ 

wKm nieiMNl J9r mm WKnUlm MtflOfy ^ Wm fPHfMfW iVWfl^j^llDlil, 

and the experience, on which it certainly rests, may be acquir- 
ed very aooii. it resembles an miperfect mstrument, which 
piaa eametana hy the dastiniy of him who epptiee it. 

41* L min mud C6kmr^^% hae struck utt ea neeeasary to 
settle the varieties of lustre in a manner somewhat difierai^ 
from their ptevious mode ef arrangement* We divide metellie 
1«M ieto e«d Mijec^ The fint ia fimiMl is » 

thtt mitat^ the eaeend m uran-ote, tantalite^ and otfaera. In 
characterising ordersy the terms " meicdUc'^ and " Tum-meiah 
UeJ^ are intioduoed. The ionner mdudes only the complete 
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mud ttmemiog^. SH^ 

IheiiiODiiipliteiBeial&liiabei. In mi tmmA ^ hmkm^we iknk^ 

guish the mdaUiikc and the common. The first is found in 
wolfram, in the dark varieties of red-siiv^r and cinnabar^ in dif- 
hnm/t varieties ef Uende and white tead-spor ; the aemid Iq 
dinmondy m the bf%lii.«oloiii«d iravMn el ied-«lw«ttd«h^ 
nabar, and others. The niother-of|)eai4 histFe maj be ^tln* 
gubhed into commen and metul-like mother-cf- pearl lustre. The 
first is iound in ^>iiatod aeolile, in kyanite ; the secoad in yel* 
low orpniwnt^ ni MmMfrBpar) mki 'ucneni x lie FennouB ann 

Ai^^MtfBfl^^B ^LvM^^^^^^^Mfe ■a^j^^^aaMhH^ ^^kfl^A^^^^^M. ^BMttftftailAflBiaA^MlAA ir^^ ^ktf^^^^tfWBM ^^Htf^ 

UdlUB ifnow iwpuiv Dir nvTiiui suacBTHmi* An fXJKfimy wir 
have separated the metallic troin the non-metallic : The first 
only is used in the present system oi chsfaatSML As to 
Ante oUmv iHsflgnalioBBy wfasch lurae faesn iltaiedy ttt iBefe 
simtly finked to mm die purposes ef dm s^FStem, we wm- 
gine it will be shorter to explain them alWwards, than to ex^ 
htbii them here under a generai aspect. 

II. Of MdiMiMk m ^ Mhm-^ ; of Simj^ md 

Compaund Minerals ; of Homogeneity, Species, G^ 7^^^^, 

1. Erroneous ideas qf IndividuaUiy,^The idea of individtta- 
lity in the niineral kingdom is one of thoee oonoendng whidi* 

the greatest number of errors have been entertained. Karsten, 
Steifensy Link, and Bernhaidi, have all submitted to the pui>> 
blic inoomct notions upon tfab point It is a subject of im^ 
portance for the nght understanding of some others (7. 8.) 
which are founded on it; and lience, in treating of natural iiis- 
tory, to pass it over in silence would be unsatisfactory. 

£. Correct idea, Ewplanation ejninytZ^s.— Generally 
qpeaking, the name of Individual, in nattnral history, IS given 
to any thing or substance which, by itself, is capable of becom- 
ing an object of contemplation in this department of science, 
and which, therefore, appears as a whole, or must be represent- 
ed as a whole* In the nuneral kindgom, any crystal of cbIcsp 
reous-spar, for example, is an incBvidual ; any grain of diamond 
or garnet, for example, is an individual ; but a fragment, for 
instance^ of granular limestone, is not sa The former are 
wh&fes, and 1^ division cesse to be whoks ; the latter si not £ 



Digitized by 



whole, and dividing or breaking it in pieces does not make it 
eiiift to be vhii it mm, 
& Mmmm ^ litf iwiiafa Miiiliid by tbe fibe idea cf 

tinct ooncretions, mineralogists have considered the fragment of 
granular limestone as a fragment of an iwiividuoL They have 
icwHI^ tbift individiMd m tk$ great scaky and takija Ibr it tb» 
bed €V SKNUilAnMnflBi^ fiNMn wblcb tbe ingtuBKA was ^^trff* 
Tbb m not aofinet : The fi«gment ie m amfmmeiim or m»- 
dtnofton o/* several^ perhaps a great numbcT of indivtdualsy 
every one oi' which being a real crystal^ and as such a whole^ 
ia fay itaelf an ol(|aet of contM^platian £v tfao uvMnki^pal^ wbatt 
tba naUnav of ka bulk doaattoi pga^a n t wrini*~fitinii 

4. Indixndualit^ does not require regularity of form.— 
The fofsi of those crystals (d.) is not indeed regular ; but thia 
canvitahwtliatratboroiir pnipori^ Tbay itald Imm 
b a m wagaitat if the apaoa bad aOovcd an wmtiiHIiiri Tfi l fi itiwaliia a 
Each of them at least, is an independent crysiaUme Jormaiionf 
and as such an individual 

6. Distinct concmkms are indimdmi§, ^mijmiktt ami* 
jMimdcdl— Heoea any liii^ diitiwrt aNMnMsM) aa «e name it, 
ia an ndiTidual, whatever be-lfae fim of that pordon, ipto- 
vided only it is not farther combined. The magnitude of such 
portiona has no influence on the lesult ; they nay diwrnnwh 
even to avaneaeenoe. A fngjooeol of amfoei limeatona ia, 
tbarefiire a combniatHn of aeveni individuals^ just aa nally 
as a fragment granular limestone. 

6. £a:amples,'^In hematite, the individuals are those line- 
fike partides^ named fineture parta of the fibfooa finctim. In 
tbe balk of ra£ated pyrites, the individuab are thoae bodiaa 
that proceed from the centre towaixls the circumference, at 
which they irequently end in regularly formed points. In 
peaatone, die ukUviduals are the simikr partidea of wiiicb tbe 
qihencal hminse (the ooncavo^convex detadied ]iortM»ia) eon* , 
fsgt From these examples all minerals, in respect of their in* 
dividuahty, may be judged of. No solid bodies are without 
individuality. 

7. Smpk mkiend^A mineral which oomsts of one sb^ 

individual is cidled a simple mineral. Simple minerals ar^ all 



t 
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€iiiwto% crjfitali^ bring all liMifpwidBPt cryiteDiBe fanm- 
tkm (4) All truly uadetadifld etmquici fmusm ave Hkmriie 

dmple, because they are all independent crystalline formations, 
which have wanted nothing but space to assume a regular iorm ; 
and this ia dia daB Miv c ftopottj <if indiinkliiaia in tfaa TBiwffil 
Idngdom^ AH grains, properly so caUed^ Midi aa tfioea of gar- 
net, diamond, &c. axe biuiple, being real, though not complete- 
ly formed crystals. 

ComptmmL'^A mmeral ccmtistiing of aevoral komegmtoui 
{^.) indBnruhiala ia named a &mpoumd ninevaL All caafipa a t 
minerals in dutmd concretions^ such even as from their smallness 
escape the eye, as in compact galena, are com}X)und&. Of the 
aaane character are false crystals and mincralsi appearing in 
what <aaa eaUed parlkubir emkmal Jormt, In the kidney, 
■iiaped and atdaislitic Ibrms of hematite^ in ihebaUaof ra£aled 
pyrites, and many others, this property is perceptible even to the 
eye. In the kidney-diaped and stalactitic forms of cakedouy , the 
CBM ilw i B l i o n oaaoot m eacily faa distingniahed. It esiita» faov- 
cffcr; hieame^ if ninsfab of dua cart were snnple, being pro* 
jduced 111 free space, they would assume regular forms (7.) 
Any the torms named particular, such as botryoidal, being 
pRMhaeed in free space, ia a proof of their beimg oompotnuL 

Jftaad fHitmoL^A minenl oonnsdng of sevifal dttit- 
milar (^.) individuals^, is named a mixed mineral. To this 
class belong mountmn-rocks, and diiferent masses found in the 
Aape of veins and bedi. And as in thia mpeet nothing -da- 
panda on the nae of the particlea, wludi are mixed, iren^infe, 
heliotrope, and others, cannot be ranked among simple mine- 
rals : nor can any limit between idmple and mixed minerals be 
deduced from the size of the particles which are mixed, 

10. iSMat of doroGfcra aaM In N a imre. ^Thal certain aa- 
i^^cT^^AMMifioiia exist in nature, haa been abeady prov* 
ed by several examples, at least so that, for the present, no 
trntthat {Mpoof of this fact seems requisite. It i& w^ known 
that aeriea are also to be obcerved in the odours; aaiea in 
tlia ahadas of the dMkaeKA hiatm ; aeriaa in the degreea Of 
hardness, ^pecihc gravity, ^c. 
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■""■Jf iDtwojdfr»MtA>t»m l^ ^ i t l hu ;iiiidiir or t itlu wgi ug 

4o ike same series^ present themselves, one of the following 
tkiogft must be the case : £kher those indiividmds aompkiefy 

12. I(ita of uniformity. Examples. — As to the first case 
(IS), uaoQely, when the forms are similar, it is clear that nd- 
'«lMli 4ii wkidh fd\ iblK other dMMCAm KlMifm «B|M,«aa- 

tcMy. Such minerals are named 7r«i/o/77/. Similarly 45eloured 
>h^xahedra cf ^aicareous-spsr, pentagonal dodecahedra of py- 
rites, ^iflMDg ttuot^ m their 

'M»^(|Miidi'afie-tKyt<M!$a:ts<^^ %jr vaMMl hiMiy), tl^ 

^£»l>d ^xatlipks of this. 

18. 'Iftdk4duak which are not uni/bfm. Examples. — If, 
whilst tke fotm§ •«re rnnHar, differences eaast among the re- 
IMihuiig Amcten^ mteaffefe of this tort m wlmlnwiiy wiwit 
li'mftittvi InMriiioa] dkiddtstion, 'Sndl'OOimfiwnllyiBr^ -iit'IeflMi fNi# 
tmffbrtn. Examples of this are to "be found in tJie octahedmn 
«f diamond and . BiAgtietic kon^re ; the pentagonal dodeca- 
hedMk^iSt ff^m ^ i^MeMcMt; .red, grtHi^ him fanHhe- 
tfaMi«oriiMr; liladc, Ml, greon ffamnboidd MoeahedM of gar- 
net, &c. 

14. /n dimimUar Jbrms^ p^rotf U requisite onh/ Jbr ihc 
ftnt-^n^iote miemmu<^^ to the ieoond^ao (iX.) MMljr» 
Mm die tems m iiw^ iim i l Br, hut wmply mmSmu df tmg 

#6'ri<^.s (I. 60.) ; it is re(|inaxl of us only to produce evidence 
for the first of those statements thtx mch bm^g their mu- 
fual rekakMi the itMMtMi ma^ mm if liiify m^J^ 
4M*ii0MMirM 'Ui09r MNfiifi^^ ^ ftiifKfoAvf i ; «fbr, ivith ^ngflfd to 
the other statement, that they may happen not to agree com- 
pletely, no further proof is necessary ; nor can any of the con- 
WBtfamnQm which nmk iroai th«t ihotylie of vme imiit prini 

tS, &%f^prosfi €iri 'iednogd means of 1k$ tm^ hh ia H mm^t ■ 

Forms which constitute iiicnihers of the &ame seh^ are capable 
of entering into combination with each other (I. d9. 40. 51. 
54.) Comider now a comhiiialaon of two, three, or 
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aimpie ibruois. If the houmk^ouf auifii^s be enlarged, success 

An MidKMiMl appearing in a conpannd tarn vrnj I hqrdb i e 

be considered as a double, triple, quadruple individual, accor- 
dmg 9» two, threey ibur, &c. simple Anns 4ve included in the 

CuIDOImKDiOB* 

dual forms belonging to the same series, are connected with the 
resulting form of the omahinatiop. Hence different indivi- 
dirnhi whoia ftma art nendMn of me seriee^ mojf wesufk^j 
■grca in dwir waiiiing chagactaia. Thia ta not the a»ly mode 
in which the same fact may be e9tablished. It will not be difli* 
cult to fipd individuals in calcareous-spar, iiuor-spar, and other 
ipaoia^ tnUok oomplet^y agree in coloiit» tran^nrency, lfli|i«» 
luriliipii wftn£c gravity, te. wlMaa iinii» al the Mae dm^ ' 
a|« not similar, but merely tarms of the spedal series |o whkli 
they belong. However, as the proof, conducted in this manner, 
applies to those vfoa^ only by meana of which it haa been 
jbtainad; it ia batter, ftr the ad|» of nniiW8aBty» to employ 
Aie eombinations, which (16.) oonatitute a ftrfid gmmi m* 
htion to the mineral kindgom. 

17> Tk£ frottf urves for ail serkt ckar^tder^.—'Whal 
hm nam hem pimd withmpeettoameaof erysiiriKmriens^ » 
Bemaly, thait iMBHfiiht Insia of audi aetiea, having a peiftet 

agreement in tlieir remaining characteristics, maij be united in 
minerals ; is also true with respect to the terms in any other 
ami «f ehuKtes. In the lattar caae^ hopever, the {pr^of 

the reason is, that such series of characters admit not of ma- 
thematical treatment, by which aione universal properties can 
be ealafalisbed. 

the conception of t^nf/bmi^.— When individuals agree as to • 
sU their characters but one, if the differences of that one are 
IMuabers of the same series, it follows, from what has been 
attd ^ thai* inalMil of tboaa dianaalar nwmbeitb dne 'imd 

be eubedtuted in eadi tmfividual ; by whieb 

means those Individuals are made to agree in 'A\ rcspc^s ; tliat 
is to aajr, they beooeae miiform (13.) in a great number of 
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mitterals, all tiie characters, excepting the fonns, agrue together 
with perfect exactness. These forms may be h«»«hiiray^ oc- 
talifldnL rlKwnbofcT f ftt- ^li>il ft flii h i wl^ i &c. or oiBibuiiitfaBS q£ two 
or note of raeh %itm. Now, if IWm any kdhridoai wbow 
form is an uctahedroii, that figure were removed, j»o to spoak, 
and a iiexahedron bubstituted in i\& place, then wouid this iadi- 
vidiiid no longer diffier ftom one wfaoie lbni m ong^adiy 
a hexahedron, and eo m other ohm The oomhinatipna apJa 
shew, that we are warranted to aciopt this procesb, and to ad- 
mit notlnng arbitrary in our appiicaUon ot' it. If one oi those 
hidi?kiuals apfwir Under, the fimn of a eondUuMrtiao of the 
handiBdran and octahadhoii,' wa are at h h a tty atther to aoiMHdar 

its form us u JicjcafudrQu joined with an octahedron, or a^i an 
octahedron jomed with a iiexaliedron ; as a hexahedron with 
truncated an|^es;-€r aa an orlahedron with tnanatdUjagjba* 

19- Indivkkioii cmpMe of being hfWjghi nwhr tfiW nonc^ 
iiofi of uii'ifurm'ifij dijfer in the .smallest diejgr^e.— The diffe- 
r^ces among individuals, whose ionns, coLours, or characters 
are tenns of the Mne seriaei ar oonstktute a warn XhrnmHn^^ 
the state of die ranaimijg propertieB boi^ dir Mma, an not an 
great as the differences of those which, imder similar drcum- 
stances, exiiibit no such relaticxi. For, in the first ca^, it we 
put the members of the series equals or suhstitute one aaani^ 
her in plaoe of aU dia rest, 4he mdinduab (1& 1ft) .hmamt 
u m form . But this stale indiestes the smallest degree of diff^ 
rence. With the other c lass, however, no such method can 
be followed, because nothing but such characters (forQ% oo- 
ham, te.), as are terns of the same ssnsst ean ha intfithaiyd 
or put in the phuse one of another (19.) Atinends of this aost 
cannot, therefore, by any means (by any regular proceeding 
with their cliaracters), be brought under the notioa of uni* 
§onmty. The diftrHms whkh ooonr amang tham 0Matar 
than those of the preeeding. 

20. Separation of some individuals from the rest, Lads to 
no conceptiom of me in Naturai History,— this fMncess^ 
indbridnab may be feund and sapantsd irotti efarjr odior 
which, Aoogh in themselves wt uniftna (bteansa they shssr 
differences in one character, whose steps or shades repre- 
sent terms dL a series), may yet be brought under the coocep- 
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tioa ot' Ui« siiiiaUest diiiit^reuce ot imiturmity ; aud which are 

cwiliigiipm, tluai aoflh as do not adnk of befaig ao imiteiL 

Thb agreement, however, is of Jittle use ; because, when tried 
ill practioe, it 1^ tuuud that iudividualb, which agree exactly 
in all Uieir cfawractwi bat one, m of very nre occurrence, 
and that whan tlia agreement in ao many propertiea does take 

place, the one remaining property is also oomiiionly the same, 
(the same form, the same colour, and so on,) ciiiil consequently 
that the individuals^ being already wni^m with e&ch othitf «e 

useful idbjeot of inquiry. Nor does tiie preoeding obaenra- 
tion lead to any natural histoiical conception of species, genus, 
or oth f^i olaBsifioaltiim « and consfi^urntlj^ by thfi fl*^fl"^pv[int of 
tkaea mhmnMm^ mmiima mvailiflatian to be faithwr w*^<>«^*ti^*^ 

91. Am MMdmi may gl omceUammnhr of imp Serm. 
— U|xjn considering abstractly a series of forms, the only one, 
£ar example, of the tessular system, and a series of colouniy 
aqr timB iif iuor«qpar» it apiHam thai M than»> 
ami ki ngd o m may, ia regard to iu fiarm, be a member of tke 
first series, and at the mrm iivic^ . in regard to its colour, a 
member ul th^ second. Hence a mineral that constitutes by 
ila tern a maadier in m^^aiies of individuals, which have tlwir 
oliMr lakrtiami the aaam, bat di&r in thair Ibnot mi^ at tha 
same iiiiie constitute a member in a aeries of individuals, which, 
agrf**i»g in theu: other relations, differ in the shad^ oi their co» 
kmr. 

M. % Ito aymu rta mi&MMmU ^ hoik mru$ atit hroughi 

under the conception of smallest difference.-^When a number 
ot individuals are chstinguished solely by tlie differences of their 

afdiBbwm»aaM<gt ii aa a iadifidmJa ia lha amalkat that P^a- 

^bly take place, unless when the individuals are simply uni- 
form (20). Thus if a number of individuals are distinguish- 
admamiy in tha difocmaa 1^ thar ooloufii, those oolamn be* 
mg aamdiam of ana aeiim; tha dagma of diftwiwa ia tke 
aauHaat diat can possibly tAe phtte in oomistency vtth the 
uiflividiials not being biniply umform (20.) Hence, wheii an 
iiukvtdiMU isjbvnd wkklh Qonmikrmg the miire ^grmiictii 
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Ui remaiiimg characterSj constitutes^ »» regard to Us form^ 

^w^^^WW^WP^^W V^F W^^W Bi^P^i W^^f^W^r ^^VV^VPV^VV ^^^V^^^^V^^HK ^^^^B^W^^^^ ^^^^W J^f ^^Jw ^^^^^^^^ 

JImmi midimr^mtl I0 ilt «oli0iir» ui ii i iiiK nln • laiiaiir • 

MHeg htdknittakf distingm^ed cnhf by <Mr eokmrs ; m 
that case, the individuals of the former series disagree with 
Hoy of ihe lattery by the smallest degree of dift(Mnno>» mwiM^- 
tmA wfk the individiMk nol bma§ «Mif% w i j^ i m 
iS.* (MmrnHt^f of Ike «A0Of.«— Thb inwihwiow I» pino- 

secuted and extended to all charat ters, from the varieties of 
which aeries arise. When my mch are tbumi «« shew no 
dMfanm^iriiich iMppm in mum Miiirith w ip— t to htJU 
mm mA i|imfic gravity, m time mm Mvks, hflevinf igiw 

tirely equals may be iniacpned, concerning which the foregoing 
i^esuit is likewise true. By this means at ia pcHsiiik la SaA mr 
dtyidiiak iMdi^ with ivgwd lo tho pwfUiM or ^ m mmn 
mMmA in dm by nature, may aime9h$mmAmef sMtht 
series^ which can be linked tojEjether in the way already explain- 
^ (1^). Though these individuals an not uniforoii yet there 
mkmm mmn^ tlMin Um MiKUnt ^^fj^'m of cbflhmo^ i^ut hijf 
AifMOOMi dtscfribcd above, (19.)9 ^^^^y ^mt Ammm 

may be included under the notion of uniformity), and they can 
be separated frcHii ail others distinctly and accurately. 

114 JSjfms* Mmmimtl^* — ThagKNipof indmdiiakwUiht 
Iqr the preeaifiQg tnatinint of didhr am 

be brought under the notion of smallest differences^ oit of um* - 
lonnity, is named a Species, and the individuals iieinngiing to 
the Mune. sfNciee are mid to be hcmqgmom. 

been said, homogeneity in the mineral kingdom, among indivi- 
duals which are not uniforai, (for the unitorni are of course ho- 
mogeneous,) ct^nds on the oonnection whieh nigna mmmf 

ikmt ohaiatlata. TUa cooMOtioii ia fa i ^Mm oa Ab coni* 

« 

^laratiQii of the varioiii eenea of chaiwiters; aatoo^ whlehy 

ithat of regular forms is caj^able of geonictncal management. 
Wm ail tiie characteristic series possessed of the same property, 

fcnmn p Mni ty m the nMiMtal» and ikenfwe Ha mmkm limimmi 
M§lt ilarfiua into mui. m m\A ht m oMert rf ->** * *** "i tf ?fft' ^ « 

monstration, an^l besidiiS its exactness, would be attended witli 
perfect evidence. 
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26. The idea qf S^^ede^ tieeds w Jbreign desigfuUion^.'^li 
mdmrfytm ihk, ^Mi mJMgnmA-k nqumd far iltniria 
itig the upOQMi ni iMrtiinil liiilory. And at the Bonmptkiii «f 

species is the foundation of all other methodical or systematic 
c o n oc p ti ops, that is to say, the natural historjr of the izuneral 

tsary,^ for na iwuiiiMUion na cBMipwiP OBPiBfwnMBi* 

S7. Transitions in particular characters. — The series of 
•iwdes of a character in the individuals of a s^smM^ is named 
« Iptwu iiiw i. . Thb tM9» lio«r«ifar» ia aotUng mm tiiaB th» 

characteristic series represent the tranations, in so far as the 
latter refer to single characters. Other tranations, suc^ Sat eXp 
«nqiie» m m prodaowl by exposure to tke weather, bj nii^ 
SMd ID «M not idkimri^ 
128. TVzfPKiMoft^ cfMhiduals among" each oti^. — If indivi. 
duals agree together in every chara<jter but one, and if the 
'^^fi^renoes of this one are terms of a seiies, those inOmk^iilMlB 
otAiMi A hwuiiuM- TiamitiaBi. ^MMfiiMk oriMBate ^nas 
series of chwr act e w ; dwy may nsult fion the same indivi- 
duals ill more than one series of characters (22. 24f.): in 
farms, ooioursi and so forth. To secure ourselves against tha 
Bim er m i s cmra which QcfiMn nniieralqgiils h«fe CQONOittt^^ 
k win he iiaec s sar^ to ooooder and disonss ibe tnmitioM im 
each character for itself; in other words, to employ liie se- 
veral series with proper circumspection, and to give the cbs* 
neters ne-distiBotaodeCnet a dtesigwetinn mmg thcnsslw^ 
as wepoMUyeiiiy oraalheiaKiimrtHHes ef Ae«eee«aay i«. 

quire. 

39. TransUwns are marks qfhomagm^ii^" > Individuals con- 
neeted Jtogetbor by ti n n s i lioM an k am e gmm i M, and beleqg4e 
im-9peeie».- The fireoidhigr dbesfWioiia noifa' thi^ 

ly clear. The German mineralogy contains a multitude of ex- 
amples, in which one species is connected mtJi another ^hy means 
of tfemitkme. -With regard to ihaMlfae two iaUowiag state, 
imeirte tnay be^iMitaaKd. It the it ■Miiiai ia correct^ the de> 

termination of the spe<nes must be false ; and if the determi- 
nation of the species is eorrect, the transttion must be inlae. 
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dO. Conmction betioeta the Species. — From the uoioa of ho- 



(41.) This cminectmn is a proof\)f tJui correctness xmih lohuji 
the ^ecies have bem JiaetL It does not thereiore seem advh» 
Mhblo^ndetlwiiptGHi; to iittaafpmk than iato m ^ j h t pmn , 

sion meriu entire reprobation, wheuever^ as has frecjueiitly hap., 
penedt it proceecU without logical ibundaUon, without icg^cal 
fttn» Mid a e p or ding u> mMaag but tli# aiitlior*s otpnot. 

fRt/bn^. — The principle which natural history follow b la erecting 
a natural system, is tuUitral historical similarity. An artificial 
iytten, on the other hand^ mu upoi^ distri bmHon ^ aoooiduy to 
jMM'iiiiDiiJbr iMttluiOirclMfaoM witiifiil hirtntinl i> 

milarity is commonly lost sight of. But how different soever the 
two systems may he in 'their natures, they have yet this la com- 
moily tlMt the natural historical spedesy as it has bm fnrphmiid 
dbove^ iMMt lb at the fiwadiiliaii both, if thay aielolie tiaa- 
ful in natural luBtoiy. It appears, then, to have been a graH 
error to give the name of artificial itff.Hems to certain injvidici- 
om diitributions of minerals ; for example, that of Brunner ; 
aid fkm thdr £din«i to ioftr the iiqmdaiBtjr of aiidi iindcfw 
takings in nttneMbiy. 

52. Pmnbilit^ of artificial *y.ftem*.— When the species 
are determined, the possibility of an artiiidai syiteia dcpendft 
vfm Iba fint ittili^biilaaii, ao that no ipaoMa nnQTy by aMua 
ef it, be again split aanader. ffitbarto ao baau it aonnmlap. 
cal distribution has been discovered, iiuiliciently general to effect 
this purpota. The systems of crystalhsation are fitted to ef- 
laofrit; aadoMqry tfaeiaiH% oa die ai^pMition that the foia of 
ceftiin spedes, lAacb ia yet tuAnovm viU ImmAm' be diaook 
veied, serve as the groundwork of an artificial system. 

jirt^dal systems do not fuyU eM the reqtiisitions ofrni^ 
Wliadfjiy I Ah artifioal qrat«l» hovever, is of httle service m 
flMBmlogy. It ew» at bait, be apphad only todeivBate va- 
rieties that may occur, as planttf are designated m boCaay ae- 
oirding to the nu^hod of Linnaeus. After the aeute Werner s 
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example, mineraiogisU have beeo aoeustomed to consider the 
pti dwliim s of MMigMfc Mtfw III a ilrtgcf gmtiyai eoBBeclk«; 
and aACT expencnemg die attractive qo 

cannot, without difficiilty, determine to acquiesce in an arU- 
ficiai systeniy which must be no^iin^ more than a simple 

M Bmri9 of A« mthmd hk$arkai tomuctim In Wemm^9 

system, — ^The connection alluded to rests upon the mineralogical 
nmUarity^ which has already (S^.) been exhibited as the basts 
of a natural system. It will be ne coMaiy to ooiiflider tins le* 
latkii noie doMfy. 

85. Different degrees of natural historical stmilarUy. — Natu- 
ral historical similarity is susceptible oi differ eni degrees. If the 
speciea are considered aa wholes (the propor unity in classifies* 
tion,) amoe of tlMm aie found to be moK^ tome \am^ anubyr to 
eadi other. It is evident, that native 'gold IS mme wwiiMMT to 
native silver than to calcareous-spar, — calcaieous-spar more simi- 
kr to arragonite than to felspar, and so forth. 

neomaiy one. It is ooneeivaUe^ that species might ttind in 

equal relations of similarity, might bear to each other, for ex- 
ample, the relation of cakareoua-^par and arragonite, of horn- 
Uendeaod augile» of garnet and vesuvian. In that cn^ the 
eonliination of spedwh jointl j rinnbar to ome and A§ jmr, 
would exhaust the contents of the mineral kingdom ; that is to 
say, the conception originating from this conception, would be 
of equal oompass with the oonoQptioa of the mineral kingdom^ 
iHiieli kttar would be nodnng dse ^han a eoUectina of specice 
similar one to anoAer in the same degree. 

37. Continuaium.^Bnt it is likewise conceivable, that, o£ all 
the qpedea in the mineral kingdom, no two ^might bear to each 
otbr the same dqpae of siniiharity with any odier two. Of 
tlua nature are the ftAIowing: ealoneous-spar, heavy-spar, ftl» 
spar, garnet, iron-glance, native gold, and others. Heavy-spar 
is plainly more similar to calcareous-spar than ielspar is ; let- 
spar dum gurnet ; ganet tlmniion-glance; inm^anee than na* 
tive gold ; and so on altematdy. Hie eonsequanee of Am 
must be, that there would Lxist no two species which could 
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mtilm mtm^iimAy with mA oUiar isbm with the reUf MMmdHmg 
to At vMiHM of tlMOT iwntlaiily; and dmifoiii n mHim <^ 

jff^ir species would result, having an extent equid to that of 
the mineral kingdom. The oonc^tion of the mineral kingdom 
would thus ht changed into thai d a series of singie species, 

aa Higher tmd hmtr i^rtes qf«^Miit2flH4f.— Neither tlit 
rnnauppoakMNi (37.), nor th» other (;)8.), is ftnmd tohoM in 
nature* The degrees of similarity between the dililreiit species 
«rw meUker oMogether egtml mor aUogetkmr umquitiL It is there* 
Cm Me, thai both hi^m and kmr degrees of tfns wBtlaritjr 
are lomid to exifli; and though not neoeaNurf in fhia flaee^ it- 
would be proper to enter upon an analysis of ihem, in order lo 
paoduoe fxump^ oHl this fact, if the amiejced minefalogicai ay- 
•liaa did not ier«a iHtead of aU ««pheL 

tot H6 mrie$ cf tp it/ im In mhmtlog^. — To eonfinee lumrif 
of the truth that higher and lower degrees ot inineralogical si- 
nnkhty have a real existence, and hence that no single eariee of 
ipeeiei cm poeiihiy ba £mnd hi die atinend hiflgdouiy-^lef nny 
one nidta tha atlem|it MAoaHy to represent to Mbm^ 
ries. He will soon fall upon sj^ecies, concerniiig which doubu 
^nll arise whether the one or the other, or even a third or 
Amrtliy ou|^ to aoaa ncKt in onler; and at last he will fed 
tinaeif oompfliiad to aMign one and llie aana pfaM to €wo^ 

three, or even more. Instead of single species, th«"efbre, 
groups of species would result ; from which it follows, that in 
Abdqiartaianty « well aa in die animal and fagetabfe king* 
daoHi no regular gradation, or aeriea of tingle ^getes^mmsy 
where to be met with. 

40. Gmm. — A collection of species connected by the highest, 
, and, at the MHBa tinM^ equal de;pnBes of natural luetorical «niln> 
dhjTf ii lafliad a gei$u§ 

41» 7^ tdlia qf gmus is Ike stme as In imlogp emd Memy. 
—This idea of genus is exactly the «iame as that which z(x>logy 
and botany empkiy, in thdor natural systems Aooording to 
4ai idaa^ Iha wol^, dog^ fen ^ ■■ ' d ia Bon, tigier, caty-^^Hoato inifto 
g en e r a ; and tlM applioation of this prinoiple ia the bans on 

which the distribution into genera rests, Aroughout the whole 
of nature^ whaoeirer the iatentioa is to found a natural lystenu 
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Fip?gnflfifn 4mi jra^.— The secies oi cryfitalikaUoi&s 

method juit pWiied, we oolket the wieCiM Wkmpmim^ ve 

shall meet with iiuiiuious individuals, which almost entirely 
egiee with cjuusion iron^yhtas in all tlieir characters, — m oo* 
Iwir, hawhiaB^ ycific gmvityy eOneek, and to oai buivheae 
cf^^etalKiie ftma hdottg to Itiatheaev*. 
rictics that Werner had named radiated, hepatic and ciistaled 
iraa-pyntea* Indi viduala whoae forma belong to two diU'ecmfc i^f* 
teaHi of f rwital liaatinna eamiDt be wni**^ in the aame anaeiaa. 
BttdiaCed hopatift end eriaieted iiioiip-|^nle% t he iefare^ fif*^?^^*^ 

a distinct Species. Yet this species is so similar to tliat of coni- 
ffloniraii-py rites, that we must either unite them mtoom Gmm^ 
eg l elm qu iah eU aort cf me thfuH c al arwaaigeme ii t 
4flL Ummtndiiy (fihe idm rf gmm. -This idee ef netufei 

historical genus finds scope lur its application, every where in 
the mineral kingdom. Yet the similarity on which it rejit% if we 
mffixd it aa eoMUmtly ef Ifaa aane digiea^ ia aoi always ao ob< 
vioue ae m than eaainplaa Mi^nHtir ttOMia aad hmwa 
iron-ore belong to one genus. At first sight we can discover 
DO great siiniiaiit} between the varieties of these two species. 
B11& iwaubmea and red inmstone belong alao to this genus, and 
tqgalhar fiana me ^fed$§. TUa etsplania the dilBciil^. Be* 
iween nu^iiietic iroiMffe and the crystalliaed Tanetke of 
glance, as well as between red liematite and l>ro\\ a hematite, 
it will be eaay to diaoover tlie simiiaiity on which this oomhiiiBi» 
lien into <aie feiMia k gmmded. 

4A. eW ai ie w tn fixing the genmk^ln investigating that 
milarity of species, on which the distribution into genera de- 
penda, it is necessary, therelbre, to pay attention to the parti- 
eular awaiiition of the mieftiaay to eompaiie aimpla with afanpH 
eewpaiiad widi eompound, and ao eii« Upen dn whale» the 

distribution into gentra, if it does not degenerate into a mere ar- 
faitnuy division, depends much more <Kia jud^^nent perfected 
hj piactiecb than the diatcibution into ipeeiea, 

4g> Wmtftpi m Wmim^9 ^ifthm^ no tmce of genrnt^lt ia wefl 
known, that one meets with no vestige of a natural historical gm», 
in any mineralogical system hitherto published, excepting that 
efWefMr. So oonoflatety baa natuial hiatoiy been £^ 
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m treating iirincnkify ! Werner's iMUtiral histoneai genera (hk 
aiffmkafim) m act, hofwewer, dUMMe of being u»eJ; pnrtlfb^ 

cause the species are not correctly fixed, and partly boMUte ^tm 

ihemkal genera have prevented the jimctioTi of con^uous spe- 
cies. This latter cimuastance is the r^uson of there being si> 

finr B«ti»l UskinMil gcaem 
4CL Onkferioi applkatitm of gem%* ■■ M any y ei i w coMi|M»> 

he lid only one species ; but no genera are ti> br found, (as in 
Karsten's Tables,) which do not oompreheaui any species. In* 
deed a copMs^nt and legnlar system can omnprrfi^ no ipaciag 
vidKM inehiding it under aonM gnitw; limigh dMt genoa 

should even l)e the only one of its order (51). The idea of 
genus must, therdbre, be ap|)thed over the whole 
system. 

4^. 8mm ^ gemmL-^Tht veaaon why no aeries of 

are to be found, in examining the productions of tnorgaine 
ture, hes in this circUinstance, that, several of tliose species as- 
eume at onea tha same poaition, mid &}rm groups (40.) Thaaa 



of which comprehends similar Species (4«1.), every species, in like 
r, comprehending homogeneous Individoals Tlia 
of theminendld^gdom is by ^ means made awfia 
diethict. 

4?8. Genus and Species are ihe essential steps of Clmsificcu- 
Hon,— "From tbem oonaderatuNiSy it follows, that germs and 
^peoim form, the two BMenHai stqia of daanfioatton in the 
nd kingdom : in otber words, they are the oiily meana 

sary to be used for obtaining a distinct representation of that 
kingdom. But the mineralagical system, m order to be appli- 
caUa to natmpe» (that is» to the ifiirtiibiitioa of minerale^ aa 
flints are usually dtstrSntted,) requirm some morv i^jimtkn 
grou[)s to be presented ; and for this purpose, the d^rees of 
similarity yet remaimng may properly be used. 

40. Fetmdgiion cfgfimkr Qnmpi Or CMfaf«<amf*~8eiect 
any genua ftom the hnnenl kingdom; say thai to which pyrites be- 
longs. It lia.s already been produeed nsan example (43.) So far 
as we yet know, it consists of three species. The hrst is common 
pyrites^ the second includes mdiated, bepa^c and eristafed pyrites. 
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and thcAiwI Miyrtki pyiitei. Let dib gnnu be eniiaUnKd 

•0 s And pomt, and odSeet MOimd it midi species (already 
united into genera,) as possess the greatest amiiarity with the 
ipjHim contained in it It k dear «kni|^ that tfab janetkMi 
nKMt not be {bunded on llie mm BuporBcial appemuMe, but an 
a oompaneoncf all natural lurtnnoal properties they poMem. 
The species collected will be arsenical pyrites, cupper-nic-. 
kel^ tiu-fiyxitesy and 0Dpper-p3rnte& If we endeavour to join 
more apeaea with tfaoee abeady eBomsmted, il wiU be finmd to 
be unpossible, unle» cbeoae ag^ to deetrajr the relation, 
whicli has arisen irom the juxtaposition of the preceding spe- 
cies, and hitherto maintained a dehnite sphere ot' union. I^et 
tta&fther select lead-^anoe: Totlwgr^antiniony>nioiybden% 
Hack tdhmum, Titreoui alvery bismutb-gianoe, w31 unite thtim- 

selves. Select the genus of iron-ore : To this grey manganese- 
ore^ chnnne-ore, cerium-<»e^ titaniumrore^ tin-ore, wolfram, and 
ochersy unite tibemselfeB; and being prt^iedy divided into 
genen^ these substaaoea will exhibit well defined groupsy whidb 
correspond exactly to the natural families in the vegetable king- 
dom, and which, springing iirom the same principles as tiiose 
famihee, are consequently of equal use with them m the natii» 
ral ayetem. 

50. Idea of am onlar.— The union of sudi genera is ^Mmded 

on a pai licular degree of nat iiral historical similarity (39.)5 
iimest alter diat irom which the genera originate (41.) The 
ecdieeticn of genera umted by this degree of simihiniy ia naBK 
ad an otdtf, 

51. Its Universaliti^. — This idea of natural physistorical orders 
may be ext^Kkd through the whole mineral kingdom. Henoe^ 
there is no|;enns wfaich does not extend under some order^aa there 
is no species wbi«^ does not stand under some genus. The re- 
gularitv and uoilbrnuty of the system requires it to be so. Yet 
the hxuig of those orders in such a manner as to be a{iplicable 
and oonfbnnable to natnre^ ia attended with difficult; just aa 
diflknkies oeeur in eAeting tfan for botany* An attenqpt to 
attain this obiect will be exhibited afterwards. We must look 
to futurity for improvement. 

5fL Traces of ikia fdea in the older Minerak^,^Tb» ide^ 
ofnatuialhistariealonlerain themiileralkingdoinylqpiiean tobe 
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QM witli' whkh the older mineralogy were acquainted. Cer- 
teiii immrti' vliiBh.time deflMndiii ftnui tboifr tiflMib ifldiv 
cate Ab fict The nttw |9;rrlff« has been applied to'slnrenil. 

minerals which do iu reality belong to one order. This beiii^^ 
the eacpressioii of iinvi^rped and unpr^ufiboed judgmeoUy Mjr* 
be icgtvvM «a the fint sluloh a£ • 
M C%mi«9.~Ab Uu! fmra-may be eoUested iitto orders, 

the orders in like iiiaTiner may be collected into classes. Three 
such classes are to be ibund in the mineral kingdom. At pre** 
«M, it wiU Boffiee to meniioB wbet w inrlwdiii uodor thnw^ a* 
by tlna neniB their diibraioesy and the Ihoility with whMh Ihey 
may be characterised, \vill best appear. The first class com- 
prebendB the saitt^ and the atmosplMfilaa» as they are called ; 
die eeoood eempichMids the eardiyand nalaUio laintoiib of 
Wemei^ qrstem, with sulphur aod graphite ; the third eoiik 
prehends combustiUe mineral^ excepting sulphur and gra- 
phite. 

Wh^ AMkcs^eriUa are mtroimeed Mo He Mmend 
Kingdom.-^dea cf a JihwndL— The only diing here A amm^ 

ing notice is the introduction of atmospheric substances into the 
mineral kingdom. This results from the very idea of a mineral. 
Aooording to WemeFs explanatkm, this term indudes under it 
the idea of geognostic indKeatkms, whidb ate speciflid fer liie 
express purpose of excluding atmospheric substances. But tlie 
idea of a mineral in natural history ought to be purehf natural 
jUflioHcd^ and must not^ thereibce, haveamferaiee to iwHcalimia 

• of a foreign kind. If such indications are onutted fiom War- 
ner^s system, the only remaining principle is, that mhtcrals are^ 
inorgank jnvducHons ^ naitm-e^ as . atmospheric substances ' 
Ikewiseare. 

' 55. Idea cf Mmefahgy amd Naiurdl Higiory.^tn older 
finally to combine all the preceding results under one point of \ 
view, scope qf miner ahgy itself must be taken into con- ■ 
sideration. If minerakgy, as abnost ^ery writer aeknowkd^- 
es,^ at least m Ae firri page of his woik, is a department of 
natural history, and consequently the natural history of the 
mineral kingdom ; then it must serve the same purpose for this 

* kingdom, as zoology serves for the animaly and botany for Ihe 
^getabk kingdom.. Of alt llie depsctaientt into which iiata.^ 
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and jMmeralag^, ' 

nd iteoTf Im horn Abided, tiotany urthe nioit oomplettt ml 

advanced. The idea of natural history may, therefore, be de- 
veloped best by considering this (hvision of it Now, botany is 
notUng dee iiam^ science ^Jufuik^ the 
A niin^JHmUBJmtmncr observed naiural properties^ ^bsA 
18 to say, by means of its characLers, or of finding the im- 
iural properties when the name is given ; and all the arrange- 
meiiUy sabdiviaimis msA collocatioiis employed bjr tli» scittiee, 
are directed to that purpose. Natural hifltory is tiierefere oo- 
thhig' else than the science of finding the systematic iMHlie 
from the characters of a production of nature generally ^ or 
vwe versa ; and mineralogy nothing ebe dian the adence of 
finding the iystematie name ftoai the characters of a mkne^ 
ndf at vke versa ; and whatever has no leftrenoe ft) thai 10^ 
Ject^ does not belong to the science. 

56. Geognosy, Afineralogical Chemistry^ 4^. are esseniiaUy 
^^fbrerd Jhm Mineralogy,— ^ism^ neither geognosy, nor nn» 
nenQogical chemistry, nor mineralogical geography, nor eeono- 
mical mineralogy, propose as their object to find the name from 
the characters. Consequendy, they are sciences altogether 
distinct from mineralogy, and though treating Ihe same sub- 
ject as mineralogy, they treat it in quite a diflbrent point 
of view, and upon quite different principles. Every science 
ought studiously to be maintamed in a state of purity, if we 
mvdd sdeen it from final ruin, which, as exemplified by natu- 
ral history in the mineral kingdom, is otherwise unavoididble* 
Hence, nothing geognosUc, nothing chemical, nothing geogra- 
phic, is suitable in mineralogy. It need hardly be mentioned, 
that in making these observations, I do not mean to censure the 
practice ci bringing forward descriptively in natural history 
such notices from other sciences that concern the productions of 
nature, as may illustrate the subject. Still less do I intend 
to take from those sdenccs any portion of their credit. In- 
deed, it is abundandy dear, that, acoor£ng to the opinions un- 
folded above, mineralogy, and the whole of natural history, is 
nothing but tlie mean of tiuning to profit by these modes, the 
prcper knankdge (the true scientific knowledge) of the produc 
tioQB of nature ; such productions, of course, as natural his* 
tory does not rgect : — so that we are nai only io acquire mw^ 
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u^fid hmcmledge from, ihose scimcei ikmntihes^ hui ate i» «fc-> 

derstand and dMnguiUk the objects from which we /uive ac^ 

111. Nomenclature, * 

ralogff.-^ln every department of natural history, nomenclature 
isanurror in which the whole scieoce is rqpregea t ed. The 
m^fi irbk^ iim nmot wet^Bci^ back upon waanmlogff Imm 
ftfirdiarnMy dial it ieams to Kanre rcfidBed ioalo|^ and iKita^ 
nists from studying the prcxluctlons of inorganic nature ; al- 
t^ig^ such persQOs^ from their peculiar pursuitS|^ would have 
been coaxfielAj fnfmd^ and wdl fitted far the inwIigatioiL 

5L Vl% fl Aoff MOT te» fii^mmd— The diaoonleiit mlihamr 
existing systems of mineralc^cal nomenclature is universal. 
This ieeling has not, however, produced any advantageous coor- 
sequences. Nam^ only have been altered without the pnn* 
dgilebda^ improved; and no reaidt has £ibwed fiooii Ihb pto- 
eedure, bnt an ahnost intolerable synonimy, which is certidBly 

a ntjgative advantage. 

fVkai U auisl accomplish. — In natural histoiji nomendl^ 
titiebaslwQ pnipoaea to fiilfil: The fiistiirto provide every 
spedes with a name; the second to indicate, by means of that 
name, the natural historical relation and coanectioDp in which it 
stands to one or more other species. 

4. Nom€»dahure mutt be j( yrtg Bia <tV >~The geneial f ipivaBun 
of that natural historical relation, in which the qiecies>Df natu- 
ral productions stand to each other, is the natural system. No- 
menclature in natural history must, therefore, be »^temattc^ in 
other words, it must arrange itself according to some qrstem« 
and erpnm the (Donnection m which the difierent species of na- 
tural pioductioiLs stand to each other in that system. 

5. Trivial Nomendaiure. — nomenclature which is not 
syatenatksi bean the name of irivial nomendature A trivial 
aomeliclattire may indeed subsist with, but not without, ihe 
systematic nomenclature ; because it fails to satisfy one of the 
requisite (3.), and that the most m^portant requi^t^ of na- 
tural history* 
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(}. Wh^ no St^iemaHc Nommdaiure Jum yet appeared, — The 
want df a tyslieiiiatic nomendature in mineiakgy is capable of 
bring aeooonted fot. A sjatematic nomendatuie pmupposea 

a system, according to which it may be constructed (4.) Such 
a system has not hitherto been discovered. A mineralogicai sys- 
tem must be natural historical, for minefdogy is a department 
qf natural btstoiy. It must also depend upon a sbgle prin- 
ciple ; lor otherwise it woultl not be a bysteiii at all. A system 
resting on more than one principle would be deficient in unity 
and oonastency; and^ therefore, could not express the oon* 
gruity that subsists thmug^out tbe produedons of nature. 
Among all the mineralogicai systems which have hitherto ap- 
^)eared, there lias not been one ot a natural historical character^ 
or one grounded on a stn^e prindpfe. 

7* NcmendaHtre has a reference io^ naJbwte tsf ^ 
a is used tvi.'— Chemical systematic denominations, when 
they appear in niineialogy, are altogether out oF their proj>er 
place. These denominations, it is dear, expsem chemical re- 
lations, diemioal connections of natural productions among each 
other, with whidi natural history, and consequently minmlugy, 
has no coiK cni. The nomenclature is intimately connected with 
the nature of the science for which it is to serve. From the 
use of diemicai names in mineralogy, it would fellow that mine* ' 
rakgy must be a department of chemistry. But mineralogy is 
a department oi natural history ; and that chemistry is natu- 
ral history, or natural history chemistry, will be maiutained by 
no one, not even a partisan of the Aemico4iatural historical 
system of mineralogy. 

8. Il6 structure may be unfolded from the idea of i^.— -From 
the idea ot a systematic nomenclature ; That it is a verbal 
expression of naUural historical connection subwsting among the 
productions of a series, or a verbal expresoon of die i^stam 
which repre&enls these connections,'" — it is easy to uufdd its 
structure. 

9. Names and detiominaHonsj^'the word with whidi we 
designate a single object is called a fiame. This objeet mtey be 

such as to include a number of others. If tlie name has an 
epithet annexed, it is called a denomination. This deoomina- 
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t taoD iio lou^ deaigpiateB that iA^etit on whieh tbe OMie wm 
Ixslowed, but some single object inoladed onderit; and iSbim 

last maj, in its turn, include other objects. This distinction 
between names and deDomioations will aiterw«id& be mduk au 

10. Denominationa alone ar0 copaNecfeaiprieum^ike umum 

of' objects. — By uamos alone no mutual relation of the things 
which bear them can ever be expressed. A denominatiuHi 
affects this; the nune, by its annexed epkhflty madtiBg a 
stricter designation. Hence, in a systematic nomenclataie, die 

Jtpecies bear denominations, not names. 

11. Name is given to one qf the higher of CUu^ficc^ 
tum^^To gne tbe name a more d^nite significatbn in the' 
ease of the spedes, it is applied to the genua, or the order, or 
some of the MgJier steps of classification. The nanie refers 
not to one single proditction of natwre^ or to om spedes, but 
to a dasB of greater extent ; it reaches to the farmer only in 
80 far as their characters entitle them t6 a |4ace mider thait 

class. It is by tins arrangenieal thai the systematic nomencla^ 

ture is enabled to restrict the arbitrary application oi' namec^ 
A 'newly disoorered auneral, thou^ not bdbng^ to aaj 
known species, would probably belong to some known genus, 
and therefore obtain the name oi that genus, or to some known 
order, and hence take its name Irom that order. 

1^ In Mineralogy^ to the order.-^The diviakm to which 
names must be applied, whether to the genus or to the oder, 
depends npon the constitution of those productions of nature 
for which the nomenclature is contrived. In zoology and bo- 
tany, tbe name depends upon the genus: Gejoerally it is the 
rule that the name be not given to the genus. It is a univer- 
sal principle, that we should endeavour to combine all the ad- 
vantages which a systematic nomenclature can a&rd to any 
departmont of natural histpvy, and apply the naam in sodh a 
maimer as to secure tins olject most comjJetely* In mnma* 
logy, without question, this happens when the order bears the 
name ; and for that reason I< have applied it to the order. 

1^ Choke of, the Name.^lu a mineralagieal nemqi^tuff^ 
ihe dboifie of names is a matter of importance^ and at the aane 
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to introduce as few new names as possible, I have borrowed 
Aoni liw Genmm mvaaaiofffy particutorly the older syatemft of 
m'wmuj Vliwgnliiin m iwwnnfl jqap^iahls.^ In ittfEBMiit 
iMi^ die mBMiMsiitiire i» dwraibra a fikvnuni «iie^ but if Je- 

qiu^te, it may easily be converted into Latin, 

.14r. The naimre of IM, onkr to wkkik a minerdi belongs^ 
§M» U9 Nmme. — Hhtt mmm I have ma^iojf^ nr9» p^riki* 
9f9, §kmce^ spaty The Um p^riim hm elmdy' been 
applied to certain ininerals belonging to one order, (II. 53.) 
I have theretbre employed it to denote an order, ^pme other 
Mfaet^no^ whasb liken^ hAosig to ^nt order, h«?e ihentote 
eeoMHtfily'ieeeiwid thb designation, and laid aside dutr preu 
vious names,— nickel, for example, glancc-cubalt, and others* 
77i€ signipm^h the order settles wJmt is or is laat ^^friies » 
m»d ' wMcMTs MMiiiaif to that mgw^ceOmm, is pyriUi^""^ 
-odMr wotdit whatem belongs to the cmier beeiiiig thia nama, 
must also he called pyrites. The same kind of management has .. 
been ibllowed with the other names, us may be seen by inspect- 
SBg the oiiiierBlopoal ayttam, to whidi the new nomeDelatiue is 
applied. 

16. Closer setUement of the Name belonging to the Order. 
Generic Name.Sext to the naivic, the most important point is 
diefaarertnction <tf it, that adjunct, UHvit, by which the nameof 

Bmeoiii^tobelmiiMkd iwdtenatniaihirtorifaliietiire of the 

genus. Of this kind are gaimeUhlend^ rtdry^lendj glume-blend. 
These three genem all bekog to the ocder oi hbnds. The §et$i^ 
howew, baa the appeaciMiceof garnet; the eBeov^ 
Tarietiei^ of ruby ; the third oi* glance. This mode of forming 
the generic name would, lioubtless, be the most advantageous, 
becaiue it leads to no dehneations which are fiireign to natucsi 
bialeiy. It camot, however, be umvenally i^ylied, widioiit 
wtaoiamg a multitude of new manes; and hem;e, in omiftm. 
mity to the previous rule, with the sacrifice of' imiforniity it is 
true, two other means have been attempted. The first is to 
Mheiiaaef aonie'eaiteiBerjr tmiat nemea. fiar aetliii^tbeg^ 
Mia$ the odiar to apply to this an anenj^meot iiot properly 
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spar^ augite-spary azure-spar ; on the latter, iron^pyriie^j cO' 
bcdt-p^/rites^ iead'giance^ mo^fi/dmum'^^ance, and othm. No 
doofait tbe noond dmof iimmi hmtmUmokA Mmd; but 

ing. Of a sinuiiu-, vot not altogether identical nature, ave jiuor'. 
haloidf caieareou^'haioid, g^fprnm^atlmdi but not less causep- 
tfttHuHe VI th«lm|Mct 

botany, the adjunct, by which the name of an order is changed 
into thatoi a gjsam, is coupled with the onginal tmuy and forms 
« can yjuwd iumpi^, whiek thtw belonipi to tiiagms (ISL) An 
vBWplMm fiNMi liM amM^Qiimil fceoia lo tdks plm in doM mv 
ders of metals and gems. The name of the order, however, is 
in these cases merely suppreaeed^ being suffidently apparent 
iritbont vttntioiiiiig'. £?ay ona kaom tfait goUy iSvii^ tattn* 
nam, bimmliiy te. ave vMtah; ^and die g^envk^ nHMSy Sidd» 
^ metal, silver-metal, &c. coulcl scaiceiy be tolerated. Such also 
is the case with diamond, topaz, zircon, and others. Diamond* 
gam, tafMigu, would be a«4w«rd torn. Tba imt of 
a metal or of a gem, suffidently pointa out the otdar to wUdh 
tlie one or die other belongs. 

17. Farther restric^n of ' the Generic Name^^IJmomkmtkm 
i%Mrl««^Tfae fordiar TC0|^^ ia 
bitN^lit about Mflspiy by aicam of an adjective^ mdicatMiydie tya> 
tern of ci ystallizations, or boiue relation of the cleav age, or in ge- 
nerai) that character by which the species of a genua are moat 
^ ad¥nitageoiHlT distiqgiiidiad. Such m kiamkudm^ ffimmHe^ 
rkomkMrnf iron-pyrites ; rAoaiMdiil^ okaMn^ fmrnmlie »>. 
rundum ; octahedral, i homboidaly prismatic iron-ore, and many 
othen. When the forms of two species in a geniis belong to 
diaaaiiie8yatemofcry»ralHiatinna, ihaaamepwaaaiaifaikwPBd; 
to die one adfoedve k joined anodier, wUeh die nalim of 
the cleavage is more accurately denoted. This has been done 
in eases such as rhombokUd and prismato-rlumixikdal ruby-blend» 
pyrmidal and pHmmto-pt^fWudal dtwiyum4iro» and dpa Jdse 
In dicse insCMioes, no idea most be etitertained of dte trusposi 
tion or mingling of two systems of crystallisations. In the fifit 
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-species belongs to tiie rhomboidal system, and tliat the cleavages, 
OR tba other luuid, take» place aiMXHtiing to pnims, which (1. 22.) 
oiheMOfldw tfam wgohr «iiflcd pn«i> laiheseooad 

the pyramidal system, and that tlie clt'aviige takes place accord- 
ing t6 prisuis;^ which must, theretbre, (I. 44.) be rectangular 
fenr Mfkri nriflmg. Whftn tJie gyirtym fyf wr y**^^****'— 
dwfuf rf two or nove^Bpedat agree, as in fleteral oaleanoHi 

haloids, augite-spai*s, and others, a particular property of the 
crystaiUzatiaiiSy is chosen to form the special denomino- 

ao 0B» Tha tm awri/SigayiMr or aw wi * d bw iiwg» danotat a )m». 

tlcular direction of cleavage perpendicular to the axis, as in axi- 
frangible zeolite ; prismatoidal denotes one particular directiop 
of olaavagt, parallel to the aad% ai io pnmmtadti woAmmj^ 
^^^Maai I^aw adiattavaa hav a bacn bomowadl irooi oaloiifa« coiaa- 
tries, and other such peculiarities ; and " common^' the worst 
of all epthets, though ^it abounds in Gennan writii^^ baa mi 
hma oiad at all. 

la S9m ike Sgtiemaik Nammdahtre Ulokt ^ftiiged cf.^ 

A systematic nomenclature must be estimated soh ly by the sy^>- 
tem trom which it is deduced. If that system is i'^^n^*^ on xe* 
lationa which constitute an obje^ of .tha acaenoe under 
xalion: if it b oooMlanl'witfa those prindples^ aai 
besides, the other requisite qualities, in that case, tlie duty of a 
uomenclature extends no Outlier than ^thiully to represent 
that yata» rfii iaa rf w arf iaw j ; If it aaeoaqplidilliia|'-4f it ba 
n o n fari a M a to tha imal modaa of speech,-— if it l ywt M ii « f ^ w 
sary innovations, and at the same tnne intioduce a description 
of the object into each of Us deuominaUonSy— it will ilien have 
iiilfittad iti ciuaf oMIgalionti and mmj ipatAy antnut its iai^ 
pravanMit and laflnaaMut lo tha Afagonaa and iiAaBdan of fiip 

turc limes. 

19. Trivial NommckUure not to be thrawti (mmf.—lt cannot 
ha called a burtAii pra^ioe to giva the fndiMliona of NataB% 
pailimilariy tboae whioh frequently ooma undar our nwmay 

meat, for other purposes thaii tlioae ol ^lence^ kudi names as 
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are fitted, so to speak, ibr lamiliar use, the properties of the ob- 
jad being exhibitad, or at least not obscured by its riffgigPHfiim. 
l iifuuii h a waiii u f » emjiafcy to miimfi i li ayHcaatb wwey i 
it dhrtBMSli fim aoicMS a |MMMffiil iMlp to ill aaiieF aslMBMBy 
must be a^ery consunihlu mode of proceeding. 

Th€ Trivial Name d^emk m the Species, — By u^ng 
llie tgicwmk nomanctonrey Bot only our kwywled^a of tittokfaot, 
Int fliio of Ilia aaanactn lA wiM^ 

pressed. The trivial name is hence never applied to an order 
«r a ganus i wad upon tliia urcumstance is founded the conve- 
KBgnca ampfajring aooh iiaawa^ wfaidhop tbat aacoimtcaniw- 
¥ar baaonHpimndad ■ Nailhar trivial oar a^itaBialia laiaipw oD[^t 
to reach lower than the species, which it does not seem (11.31.) 
advantageous to divide. 

SI. f\nfiHk9 if m TrimU ATiww^Tha ifi^ tba mmMM, 
Imt alii> liia only prapartjf c£ a trivial ubipj Iriv to ba aoBfi^ 
dered, requires it therefore to consist of a angle word. Of this 
kind are spinel for oetahedral corundum ; eudase for prismatic 
ananld ; rtttile ias priiQiati>-p]rf«niidal titamtim^re, fbmife^r 
vaiy anitaUe deaignatioMi Bik what m «« to think itf oaoh* 
pound trivial names ? Whoever uses them, impo$^ on himself, 
without neoes^ty or advantage, a burden which it is the sole io- 
taBBtoon of a trivial nomattdaUire to remove. 

Ml Oomfmmi TVMol JVaaua mreU he fi^tdmL^A com. 
pound trivial name assumes the appearance of a systematic de- 
nomination. Whenever, therefore, such a name is not deduced 
fipom a syitem, ar even not from that.a]f8lam, in whieh it ia am- 
ployed^ it aini aerva* Ar noMag hot to aahml thaaa cfaap 
ti^ which it is the main object of the whole science to unravel. 
It costs labour to forget the notion that homblend, coal-blenci, 
aaa ipadaa.af MmI; and whan in ana ganuf m meet villi audi 
MOMa aa native aopfMr, copper-gla«» vari eg a ted- eoppycre, 
aauve copper, copper-green, and so forth, in that case, the best 
thing we can do is to veil the mirror, that no botanist or zooio- 
. fpaif at leaotj may abeaira tba ijnage tiacad within* 

( To be concluded in next Number, ) 
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AXiT. XVII.— O/i a Singular kimmous proper^ qf 'IVaod^ 
Matftdm JS i ^h m ^iAme md Mug m m ku 

About the middle of hit mmmer, Mr Cammn of Glas* 

gow, (die iiivciiU>r of the ingenious mi lhod of making crucibles, 
described in our kit nuiiiJiier») bruu^t me some pieceii o£ wood 
that had been steqied in oxymuriate of Iime» the cciimnnn 
Ueadiing powder of Mr TeoDant, and mentunied to me, that 
he had observed a singular luminous property in the white sub» 
itaofie wbicb remained after burnuig the wood. In order to 
observe tbia appeanmce, the end of the piece of wood is held in 
the flame of a candle till it ib completely burnt A sort of 
white substance is left at the end of the wood, and when this 
substance h held in the outer part oi the iiame of the candle^ it 
eodiihita » briUiaiit daariing li^^tj not much) if at aU, inferior to 
that which antes fiom the defliigration of diaronal fay the 'action 
of galvatiisii], A^'hen bits of woods of different kinds were 
stepped in the oxymuriate q£ lime^ they gave the same resolti^ 
only the faaxdsr woods seamed to produce a more satisfiictary 
eSdct than the softer kinds. 

By submitting the whole substance to the action of the blow- 
pipe^ I Ibund tliat the intensity of the light waa greatly increased^ 
but the white substance was genevally driven away by theUast 

Upon shewing this experiment to MrSivrigbtof Mcgoet. 
land, he conjectured that the while residue ol' the burnt wood 
flonwated of particles of lime in a minute state of division, and 
wn found upon trial» that it was soluble in nitrio acid, fitr 
F3rfe, to whom I gave a portion of the aislies, found them to b^ 
pure lime, and also appertained that wood aci^uircd the same 
property by beu^ steeped in solutions of the salts of that earthy 
or in lima^water. I obtained a simitar result by steepmg the 
wQod in a solution of snljAate of magnesia ; but no dFect was 
produced when it was steeped in a solution of hydrate of barytes. 
The calcareous residue waa highly phosphorescent, when thrown 
npoB.a hAl im,.lnit the mugiiPMan imdoe exhibited no symp. 
loma of phosphorescence. 

The sight of these experiments naturally suggests the idea, 
jiriiieh occurred also to ^r Cameron, that such a brilliant iight| 
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Si4 iS^ifigulm' hminuu^ ^traperi^ of Wood^ i|rc. 

eqiiMe <if being developed bjr ^ heat of tli« itnie of a e«idle, 

might have some useful application. In order to obtain some 
information on this point, I prepared three or four pieces of 
nood temyoited with tiie iwiiito 'mattes of absorbed ikne^ and 
placed tfiesn UMMes so as t)o Temam near tfte dKinnfetenoe €Mf 

the flame of a candle. In this situation they yielded the bril- 
liant light abready described, and lasted, without any apparent 
dfanmutioi^ for more thaii two hours. Inextpnepercdaveiy thin 
sfieeofdalk, and hmng faeU k in die flame of the caiidte^, I 

found tliat It did not give the same brilliant light as the al>- 
sorbed lime. Upon exposing it, however, to the iieat of ^the 
hbwpqpe, it emitted As same white and daaahog Hght which 
has already been described. 

In order to observe if the unniUe particles of the Hme and the 
magnesia would remain in the pores of Tabm-fwer^ and give out 
dwir light when laid upon a hot ht>n, I took two pieces of Ta- 
basheer, and having dlschsotged their natural .phosphoreBoeiiQe, 
by exposing them to a high degree of heat, I placed one o€ them 
in hme- water, and tJie other in a solution of sulpimte of msL^- 
sesia. When the pieces of Tabasheer were dry, I then put 
them tqpon a hoi iroiif ami foimd that the piece whidi had been 
pboed in die fime-water was comderafafy phosphoreseent, while 
that which was immersed in the magnesian solution disciiarged 
no light at all. 

As this lq;ht seems to be devdoped bgr degrees of heat in- 
^Hveiy ptupurliomd to the mhnite state of dtvismi in whM^ 

the particles of lime are combined ; it is highlv probable, that 
denser kinds of wood, in which the pores are very small, might 
kave^ after oombusdon, a residiie in which die hme exists m a 
much mote attenuated state than diat wiudt I used, and there- 
fore the same intensity of light might be evolved at a tempera- 
ture still low^ than that which eausts at the edge of a common 
flame. If this shonU tmn out to be die caas^ die fig^ of dm 
lime and die magnesia might be devdoped at a timpwatmpe 
lower than that which discharges the phosphorescent light of 
minerals, and it might have a most extensive and useful ap- 
nlioatiaiitt both in the* arts — ^ in dninestiff flDoiMmiv. Uvea in 
dm present stale of the fact, t;he subject dsaerres fivther mves- 
ligation. D. B. 

£niNBuaGH» /m^ %9. 1890. 
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With a Plate. By Colonel Sieaxok, C.B.^ 6th Drft* 
gpQDs. ComMunkaUd by the Author. 

1 HE Lybian chain of rocky mountains borders the western 
side of the Nilei and the I>)ibel Mokattem;^ the eastern side^ 
Mmietinie6 approaching cloee to the river, at other times reced* 

in^ to a distance of several miles. 

At Thebes, the cultivated plain is very extensive on the 
eastern, while it is more limited on the* western bank, and, on 
both, the Qcnintry is extremely fertile; the douna, or hrge 
miTlet (Holcus Durra,) attaining the height of six feet*. 

On the western side, the rock is excavated into sqpiikhnd 
caverns, forming the Necropolis of ancient Thebe% and now 
very generally oocuped as dwellings by the population of the 
village of El Gournou. Some of these catacombs have a co- 
vered entrance, or vestibule, cut out of the rock, leading to a 
galleiy, with, mummy-pits on both sides, and at the extremity. 
In others there is no porch, but a cfescent, ather perpendicular, 
on an inclined plane, or by steps in tlic rock, to a ^minted cham* 
ber, containing sometimes a few mummies, the greater part 
being deposited in pits, which are more sunk than the chamber. 
In the descending passage, as well as in the chamber, the sides 
and ceiling are polished as higlily as wrought marble : The stone 
thus polished is remarkably white, and f requently is covered 
with a stucco quite as fine as plaster of Paris, of the most 
daszhng whiteness, and often, but not always, highly varnished* 
On the ffldes or walls thus prepared, are represented the f^ts of 
a hero, st^enes drawn from the agriculture, manufactiu^, com- 
merce, sports and amusements ok' the andent Egyptians; or, 
we find rqpresentations illustrating their progress, in those ie> 
mote periods, in the arts, the sdenoes,^ and in the luxuries, re- 
finements, and elegancies of life, or depicting a wide range in 
mytholog}', from which the Greeks and Aomans have borrowed 
largely* These pictured representations are intag^os, relievos, 
or pmnted on the surfiioe : the colours are, from the almost 
complete exdUsion of the atmospheric air, in many sepulchres, 

* ItiitUilsplsortltteoiititiystlieliiiaditiiN^ , 
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816 Cckpd StwUm m Hu StfftkkralCmmn$qfEgt^ 

«• vifidaftif raoendy laid on; in «D tbe taneti nwdl jid^eGt id 
flrii^ 'aMy ftom «ndi^ of the ^Anate, clearly dSiomMe. 

The ceiling's are not unusually painted in small sciuarcs, some- 
what like tiie pa»nt^ iiooring-cloth used in halls and lobbies. 

The maauay^fkB are genenlly ramdiah ia Axptf wHk the 
ddea and ceiling rough. , The mumnnea axe enveloped in on* 
iiieruus folds of a soi l oi linen stuff, impregnated with gummy 
and resinous matter; the most common sort have no other 
eovering: a aaecaid daaa baa a covering of cement or atnoea 
upon canvaa^ made to adjust itaelf to the body, andpwnted 
with figures and hieroglyphics, — a human face, probably that 
of the deceased, is frequently painted on the case: A tliird 
elaaa of mummies, thus doubly enveloped, are laid in a wooden 
case, sometimeathin, at odw timea of veiy conffldeeaUe thid^. 
neaa^ and ram or less ornamented irith paintings. The upper part 
of the casie is furnished with wooden pegs, and the under with 
bolea to recdve them ; while some are further secured by croea 
pegs. The wood is geiiein% in perfect p-esernUion, and I bel^^ 
invariably of sycamore; pieces of dat&tree are found in the 
caverns, but on handling them, they crumble to dust. The 
mummy cases are abo found immersed in bituminous matter, so 
mdheAfe^ that in removing them, die bottom part lemmned in 
the preparadoR *. 

All the mummies were laid horizontally ; though Dr Shaw, 
I think, says they were placed perpendicularly. The horuBon- 
lal pontion is further confirmed by the pictured representationa 
of tnnnuniesin the sepuldues. The male mumnues had general- 
ly the hands placed over the middle ; the f emale across the chest. 

The entiance to the newly discovered caverns, was ibund 
faerricadoed by a waD, and covered up with hesg^ oi stonea. 
Barriers of stones or of the rock are also found in the gafimes, 
and the passage intersected with a deep cavity. 

The sepulchres in the valley of fiiban el Mduk (called the 
Tombs of the Kings), at the distance of seven or right milea 
from the western bank of the* Nile, arte much more extenave, 
and infinitely more magnificent. Many of them contain a sar- 
cophagus oi' granite, and one has a sarcophagus of alabaster* 

* A very ;>LrfL'c't mummy from Thebes, was preMOied to the Uiilveisity Mil* 
Mam of Edinbaxgh by Colonel SUaton.— £». 
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Cobnel Stralon on tlu Sqmkhr<d Cavm^m qf Egj^i. 
III Aa caran wfaete tbe-daadng gids ne pakitttd on tbe vaUa^ 

the first figure, on entering, is a male harj^er sitting, as is still 
th^.pciulice in these countries^ with iiis ieigs across : his head is 
abvrcdt and the iMurp has aiae Miiiigv. Tlwii &ttow8 lh4 
group ofdMHVig giiK ittfraented m Plate X. Tha upfMr 
part of the dress is red, and resembles hair ; the lower part 
is white and trauispareuty without any folds. On a pannel 
alx>vey in tha tame room, theve i» a low of five fetoales seat* 
ad, aomacMi camp stoola^ odters on diain with lour legs. Each 
of these females holds a lotus fiower in the right hand, turned 
towards the nose, and the left hand rests on die knee. In the 
pannel tudcr the dancers, is another row of seated femaka; tha 
hahr ia mattady ^thiakened^ and made wigJika, with gveaae Qorcilf 
anaetly m the Nubiaiia of the present' day wear the hair*. 

On the acljoiiniii;' wall is a seated female, having on her knee 
a young boy, his tace turn^ towards her, holding the crook iu 
hb righl haad^ and the eacied Tor in his kft» with a figine of 
the Seaiwbseus tiupoidad from his nadc^ like tha Bulk worn by 
the Rom*iii \ outh of distinction. From ihc aUnbutes, it is 
psobably meant to represent and Oru&. • 

On aooCher waU are two barpeni <aposs lagged* One of the 
harps has aemi, and the other iburteeo strings. 

The Almc, or dancing- gnl.s of tlic present day, make u^e of 
the same instruments that aie represented in Plate with the * 
aasaptinn of the haip^ whieh is unknown to tha pieae&t inhabit 
tanlB of Egypt. Amummy-pitadjcana thediainbersy 
several mummies in a tolerable state of preservation, but none 
of them were in cases. They were all iu hnen, which was wrapped 
round in vast quantities; this linen had a border and fiingCi and 
wa% as wallas the thread, in perfect preservatioa. I had beeu 
assured that rolls of papyrus were often found under tlie armpits, 
or between the thighs of the mummy, but here I looked for it iu 
' vain. I bought some roUs from peasants, who asserted that they 
finmd it thus placed. Some sandals were also brought to us, fiiund 
in a sepulchre : one pair was very perfect, the upper part green,^ 
and the toe turned up, hke the present Turkish slipper. The 

• I llAV* been told, that the oil used for tluckeuing the luiir is obtained from 
the oily grain of the sesamnnj, (Sesaraum indiciun,) which abounds^ it :iexvct^ ta 
protect the head ixom the sun. 
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348 CAmA 9Mm m ike Sipikk^ 

nie consisted of time &iiiiot liqm niucbh tougii bstber^ 
wiffiHlJii^ diMBob. Vkammmg mad itUtoDgmi Bv m y aeatly 

€SuaB^A : whitish thongs, nicely plaited, were attadied to the 
sole. The figures in the septdcfares and temples are, however, 
gmmitf harefboted, and I observe only one hwtMMWtj wkm I 
hm noted then «i hnriDg aaiid^ 

In another sepulchre^ 2S yards long by SI, is represented a 
figriire, probably a Deity, with a very high cap, holding a rod 
(the hatta pmra of the Rowans,) in both hands : a £male 
iigm presenti io turn a 1^ <^ the gazdb*. Tht cap is yA- 
low, tile dress white, with a ydknr seuf over the Aonlder, aad 
bracelets and arnilc ii* of gold. The female wears a white dress^ 
the under part of thin transparent gtufft like muahn or gauze ; 
die skilly always panted led^bil^ qppeam dnoogb it Hat 
eyes ere bleek, Mndeied larger tio eppemice, and dm^itied 
at the comers, by means of black paint. At present, die fe- 
males of this country, and even sometimes men, dye the 
eyebronrs #ith galena or lead^glanee, called in tl^ Levint Al- 
qatibine; it isiredueed to a fine powder, and nnxed tq> ividi 
the ftiliginous vapour of a lamp. The eye-brows and eye- 
hds are painted, and the lashes are blackened, with a reed 
or <|uiU, which is pessed l^dy betweoi the eje-lidt. The 
ai^ai of tlie eye are abo tinged, and prolonged, wUch makes 
it appear larger and more oblong. The ancient Egyptian 
ladies in many instances, and the men, in one, (at Ipsambul,) 
ere letiwamled as ha?ii^ fisorted to die aune arte at die miL 
ctte. Juvenal satiriees die BonuMi ladies for tliia coquetry: 

Ilia superdlium, madida fuligme tactum, 
OhUqua produdt ecu, pbgitque, trementes 
AttoDens oculoe.'* Joy. Sat ii. L 98. 

• » 

In these sepulchral caverns, are frequendy found sinall 
brooms, of the stuff of which we make mats; small figures ef 
the human body, somedmes with die human head, at other 

times with the head of a cat, dog, scarabasus, &c. Ire. These 
caverns have been selected for description, not on account of 
their extent or inteiest, but solely from their not having been 
known to former travelleis. 
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Abt. XIX.— ike FafeowM, eaOed ike Japanm CkxMmu^ 

ami situutcd m the neighbour Jiood of Cape Scmgw^ m 
the Archipelago of Japcm. By Dr Tilksius, Russian 
OoiiineUor of State^ and Member of the Imperial Academy 
inr Scienees irf* Fetmburgh, of the Werneraai Natunl Hia* 
tory Society, &c. &c. &c. Communicated by the AuAor 

The smallest volcanic rock, in a sea of islands, can only be 
legaided aq the peak or sumniitof the mountain, projecting but 
a short way above the surface of the water. The fint Voyage 

of the Russians round the globe, in the years 1803 — 6, under 
the ccMnmand of the honourable and learned Captain Krusen- 
8teD» by whom I was ap|xmited to the situatldii of natural 
toriaii, gave me an opportdnlty of ikiidtiug a near aorv^y of a 
small volcano of this kind, and of sketching" it on four sides. 
After our departure from Japan, in the month of May 1805, 
when we had passed Malnuui and Cape Sangor, and were dhieel- 
ing our course tioward's the Konle IsUmds, and Kamskatka, 
we felJ in with the two small volcanic islands Oomiui arad Coo^ 
mma, Krusenstem himseli, in the second part of the account 
of his ezpedBtion, p^igea Sd, and d4, has descxibed tftis vogr* 
age with all ltd detinls, and takes tins opportunity of represent- 
ing both these islands, and their neartst-ipng piomon lories. 
Cape Sineckoy Cape Sangar, and Cape Nadeedida^ the town 
Mat4emah Cape Greigy-Bnd, the Peak IHieekiSy^irbiaaiep it is 
d.ready known thai dl the rocks of this ardiipelago ar6 mere or' 
less of a volcanic nature. In the chart of the Strait of Sanirar, 
(from tlie same atlas) ^Crusenstern has represented these two 
volcanoes, which are still ccmtanualljr smddng, as hfiog between 
180" and 140° longitude, opposite to Gape Sangar^ dr between 
this and Cape Greig, along with which they form a triangle. 
There is a view from them of Cape Gamaley, and of Peak Ti- 
tesius. They are drawn on th6 great scale in Tab«. 68u, or in 
die chart of the west oba6t of Jesso in the athis of Krusenstem. 
Vfoni this point diere is a tie^ of Okosir and Cape Sinecko, 
of Cape Gamaley, and the peak Tilesius. The islands lie 
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directly in tiie sight of the Japanese town Matza or Matzmsu. 
I Ime also gLTea a aketeh of Ihe aeft views of the neighboucuy 
coistB.. It is neoonary to htsve ffymnififd these viavs and charts^ 
and to have read Krusenstem'*s account of the neighbouring 
promontories, in order to have a comprehensive and distinct idea « 
of die wbokof duaTokftDbatcbipe^^ 

▲ feaaa who has seen the great volcanocaef islandfl^. which 
rise to a vast hdght above the sea, as, for instance, the Peak <^ 
Taide, in the island of TenerijS'e, and Uie volcanoes of Kams* 
fcitricsj namelyi Opals* £ata Sopka^ Wi^in H tirih ^iB iJ fi iifi SQ|dm^ 
Tsdbiipaiiaiop* Vjobj aad A wfrt:ffi*HimJf aift Sopka^ htit aspaoially 

Straelesohnaja, Kronolzkaia, and Goraeta Sopka, in which the 
fxocess of the ibrmation and raising of a volcano is not so obvi« 
QUBf alfhcmghi ixam its oofessal hcigfaty the mwiniMn itsdf qiiip* 

a psrson ia astonished at the m^atci 

a volcano so smail, that, with one glance, he can have a com- 
pleta viav of it, while its summit, in utter nakedness, rises fraox 
the witu^^ud the cause of its farww f it W L eievadoiu and amn- 
tio% is also made perfectly obvious, namely, tb^ action of the 
water which suiTounds on all sides the higher part of the ixK'k, 
and. passing thence into the interior laboratory of the mountain^ 
asMta in the combustihla maltfni contasned it* 

OlM of these small iidands^ Coasima, whose point only pro- 
jects alxive the surJ'ace of the sea, and which iuraiii, jicrhaps, the 
most diminutive volcano in the world^ is a peak or pointed rock 
(iSpiisibtrg} which smokes incasaandj. It was measured o& 
the of May tBOB by our astponomcr Dr Homer, and waa 
found to ri§e only to the height of 150 lathoms abi)ve the le\ el 
of the water- It lies in 41° 21' 30" N. Lat^ aad^O<» 14.' 45" 
W*IiOiig^andisnaked^andof.adark*blueeokNiK. Noberbi^ 
springs on this lav^-rock, whose weathe^Jbeaten, dark^red, and 

porous skirts, lying bke terraces in llie shape of steps abo\'e 
eadi other, and sprin^g^ng in the fonn of an amphitiieotre above 
die aea, distincdy point out its nature. The otbrar iaiand, Oo* 
flima,.not fir fimm Coonma, prehablj cme of its summits, is 
larger, lies more to tlie west, and is in 41° 21' SiY' Lat. and 
220^ 14' W« Long. It is in all respects hk& the fom^ island, and 
the view throuj^ the telescope discovered the same oompodtioi^ 
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of its rock% the mme ooiauny and the som^ barrenness. 
flttled bfltwefb ibem two ifllaiMbii mhUk •aia'ait..tiv».«bMaa9a oC 
but n Englidb nliles from each other* Tha 4^ith ol* the aafii 

course for sailintr' was uriikLhoiiiable, since, iVom caution, we kept 
Bomiding during the whole of the paaeoge, but we couiii £uad IM> 

bcrttism in tfa^ chainel with 1(N) £^hm UmM mdjf 

Idifimfiiie^^raininitaof thev^ Hcnee. there 

is here also an unusually strong current ; and just as we were, 
sailimg through tlie channel, changeful eaka» tiook place, so that^ 
WB ooovntted xidmlTM to the monraBly^'.aiid our ahqp^.lhe Nai> 
dtaMM% mdlad dmee aramd- the mmH viAemio Cooiinwy «> 

near to it, that I could sketch it at my leisure from four sides 
during this circumnavigation, and couid ipok frojqi tbe ma^t 
domwiflrd into tba cvater, attd otfatif ifwft»ii|ra of ftha monntaia, 

I ocNiUyki llwspmaf half aiLhoiv^haveaMidbd lotha sum- 
mit, and gone round it on all ades, so favourable was the op- 
portunity ; but' we were afraid of gusts of wind which J^igiiX 
ooma^ mif m that aaooBnti no boat va» ku n di g A Sat me* . X 
wm- ofteh aa imae .fbm rodc^ howavar, thiit wMi great eaia I 
could have dirown a stone to it from the mast, and cduld (Ms- 
tinguish, with my naked eye, all the small pieces, rolled masse«| 
drois, pocaas haown dross, md broken materials of its oompQ* 
ation. The iaarigpttaf the acat^r, and of th^ other q[tt^^ 
all in wioke,-— the jnoke wat l^hu^okofed (m(bervm§9)j and ^ 
here and there a blue suli)liiu- Hame had penetrated to the sur- 
face. One side of the. crater, which had faUen in, was iiikd 
withplafeMcf xedpoaiobHiB^ The cavity between the aapaia* 
ted mki 'watf^peiietiated all over with fl^racles, whidi cku^ 
tinned in activity beneath the surface of the sea. Still more 
distinctly was seen the old lava near the level pf the water, 
lA the irnak^ of .die vo^ or peik> wlueh riaee in the %m of 
an amplntheatKe, and le, as it were, wiougfat into a terrace by 
steps and stfurs ( stvffen und ireppen). The margins ui the 
beds, and of the hardened lava stream, of which these steps 
' wen ifannad, discomed wasting <^ weatheriBig, firam the oon- 
Mnt actkn of the waves of this deep aea* They weia of a 

brown-red colour, and porous. 

These volcanoes are waste and uninliahited, and so naked, 
that not even a pile of grass, grows upon thank. Around Oo«»- 

Aa 

v.. 
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ma iiew, in crowds, a large grey spedes of gull ( moefen ) ; eoA 
in the deep, whales were spouting from their douUe blow 
Mes long etveania of water huo the «r. MMbrun 0ii Im 

Abridgment of Universal Gco^raphy^ vol. iii. j). 4(i6.) says, 
^ The town Matsmai lies on tlie soutli end ot the island, and 
k ^ B eoo m td hj a fottnwo^ which caaiiot be aftpeoadicd team 
AelanUde.^ Iniadeadnnrhigof thistiiwiiatiiooQnA^^ 

distance, but I have seen no work of this kind, and the Japanese 
fortresses, in general, are not so frightsome and unapproachable 
as the Euvopean. The other Japanese anhtaiy finte^^ oon- 
tmties this author, ^< stretch ftm the west end t0 theriiostb 
point of the island. In pioeeedrnt^ along the west coast, ym 
come to the islands Oosima^ Coosinut^ Onosiri^ Riosckirt^ 
which the Peak of Lan^ of La Feronse hes)y and to Bebmi^ 
tiktiy* Msitehwm knew the naaies of these two ishads Oaaiiiiio 
and Oo/ima, as well from Titsing's translation of the Japanese 
manuscripts respectn^ Kmmemon ZeroJci^ or a deaBsiptioQ of 
Ifae land of Jessoi or of the iakmd of Matsmai,«M» fiDon tbt' ao^ 
eomA of Kmsenstem^ voyage ; but he knew not that t i i sa e 
islands were volcanic, and, therefore, he sajs respecting Volcano 
Bay,-^ circular basin abounding in picturescjue views,— that 
tfie nsnije and every thing else seems to Aow that a volsano 
mnst exist here, yet have we not the tdightest evideDse et i3b» 
actual existence ot any such rock in this quarter.^ I have noty 
therefore, been unnecessarily engaged, in showing that not only 
dovolcenoes exist in this bat that one of the smallest m 
the world may here be found;— a vdcmo whkh rears only its 
peak above the level of the waters; and which is especially 
worthy of attention, because the apertures, which take in and 
condnct the water of the sea into the intsfior ohambcSra of the 
monntsin, are placed not far fronf its smttttiil,—-bieMHsa with 
one glance the whole mass of the volcano can be examined, and 
we can have imder our eye the entire prpceas of its kindhog and 
expkMion. 

Nowhere m iSie world is it posriUe Ibr a person to acquire a 

clearer or more distinct idea of the elevation of volcanoes, than 
in the course of the voyage li*om Kamskatka to Japan, through 
tfie Knrile islands^ wheie most of the rocks and iehnde akxig 
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wfaidi we pafi% are aotm volcanoeBi whose laboratones wvy 
be ami in BMny different fiurins. The wt depth of the '«m,««^ 

the far-sunk bases of the mountains, which rear their naked 
points or summits into the atmosphere,-— their white hoUow 
vents, tfarbuf^ whieh the witar of the sea flows^— the ceaadew \ 
deaBmpoalioii of p jiiCes by the sea-water,— the idease of the , 
combustible air, which is a consequence of this decompositkm,— 
and the neighbouring bituminous and other combustible bodies in I 
the interior of the mountain which thus beoome uiflanied>«^ 
tliese appearances assist us in ferming a satia&etory idea of the ' 
mauiier in which volcanoes are formed, which in this quarter 
nay be observed in aU stages of their ibrmation and extinction, 
•idof wliose<q^eratian theUack end burnt dross of the Kurile 
dift are an obvioaB testimony. 

From these circumetances, there frequently happen explo* 
sions, gusts of wind, and the depo^tion of gravel with ashes, by 
which the >oya0er in. these vq;ioDs is oAen terrific Fram the 
same cause, happen also the earthquakes whidi in this quarter ' 
of the world are so often experienced, and also the elevation and 
disappearance of islands, — ^which last often occurs merely from 
tbs subHding<xf a crater which had project^ abo^e the surboe 
of dbe deep, espedally when the Bmoking volcano, in so far as it 
overtopped the waters, was only tlie bare peak or summit of a 
Kx^y whose base was at a gregit depth in the bottom of the 
oeean, as is at present the case with CcKMhna» of wfaich we hare . 

It is hence, in my opinion, not unlikely, at least not impo8-» 
sibl^ that Ckxisima may again dis^ppear^ when its now smoking 
seater shall again sobsidew Eruscnsteni ia not the fixat who has 
maidBBd upon his diarts both the ishnds Coosuna and OoMnia; 

they are also found in the charts of the discoveries of the Rus- 
sians in the Morth-^tern Ocean, which the Impeiial Institute, 
under the dneotkm of the learned Oeneral of Engineers Count 
Von guchtden, puMished with annotelions at St Petersbiu-gb. 

in the year 180f . They are here represented as lying right 
oj^posite to the Strait of Sangar^ which is formed by Cape San^ 

gm* and Oqpe Nadescbda. On the I^,NW. of Jesso or Ab^ 
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Ruiun diflcoivferMBy beafB the nsme of ISSdecko. From this 

promontory, wliich lies in 41° SS' SCV^ N. lat. and 220 CO 3(y 
W: long, there s^tretches a Jong cham of roeks light into the 
Itii'Ukely that rockt InmaoonMC&n hcbirm^ 
tsrwUhatniMll idand, wIMi Haain tktMM diieolioit mdi-t^ 
cliain of rocks titjin Cape Sinecko. The direction ot" the coast 
fraa Cape iSadaschda to Cape Sineoko is aqd tiia di»» 

fattiee beiireen tlMa tWD pvainonti^^ Be* 
tween di«ie,ui aa vxtenave and very expond fan^, Ues tha town 
]\Iai/a or Matsiiniai, which name the Japanese have also given 
to the whole island of Jeeso. Although this town is of. vciy 
watmiot nae, it is» however^ tlia raodcnea of ^ ^wfmm ga^ 
venior, and the otdy town upon the iahnid. It is doiriy faoilt of 
bmall houses, upon a high shore, af^er tlie Japanese fashion ; the 
coast appears to divide itseli' on the right side^ and to afibrd xoouk 
tothaamboochmacf ariw. Near tha cbaA lay mnyJapaiiaw 
ifaipiat anchor, and imiKofthemwafie lying in tedoc^ Mai^ 
ships Wiihout the bay \s erc employed in whale catching, in fish- 
ingy and in traffic* They always held their course along and 
very near to the cotot The want of a good hariKmr wuat^ 
however, be a great hinderanee to tradtf. Tha town Mate cr 
Matzmai lies in 41'' SS'Lat and 219° 56 W. Long. As die south 
coast of Jesso or Matmai lies so near the north coast of Japaa^ 
fai ao eonaderable a depth ni mter, Kriiamtan believe^ aridt 
some plauability, that the two islands were formady hot laie^ 
and liad heea sejjarated from each other by an oiirdiquake; as 
it is Luider stood that formerly m li^urope there was much ni<»:e 
eonaction between die ditiimiit jpartiof tiiia cpnrier of the 
giobe; and that England was aepavatsd from FhmBBv Gifataltar 
fwMn Africa, and Sicily from the continental land of Italy, only 
by earthquakes and volcanic explosions. But tlie sq^ation of 
Jeuo or <^.the island Maimai ftom Jwfin^ is sifli aotianvidiQl^ 
*lMj Pram die number of etffl smoking <y of hildy offingnMied 
volcanoes in this region ; 2(1, From the suiall brc;xdth of the 
channel which sepaiates Japan from Jesso; ^ From the steep- ^ 
nessof the banks on both sides, and die number and eonditm 
of the rocks : 44k, From the agreement between the colour and 



Digitized by Google 



Dr Tiiesius oji tite Voktmo Coosimek 365 

nuflsof dhe ^ones, wUdmui'as it^wete to bare been torn ftoa 
one anotiher, and froift l}ie similar direction of the equallj ek^ 

vated chains of rocks on both bides, which are separated only 
by this channel. 

Krusensteni supposes, that this seponilion of Japan &om 
Jesso, of which the probability deserii^s to be fitfther peored, 
by a -careful exafflipatioa oi both sides of the coa^, during some 
fiita|« Toyage of European navigators through the BtimU of 
Sangar, will be established and brought Do the evidme of ceiv 
tainty. He even believes that this separation has taken place 
simply from, the neighbourhood of the high Peak of Tiiesius, 
and from its explosions. But the present construction of the 
, rodky coast on both sides, with its conical-shaped summits, and 
pillar^aped walls, which here and there are broken by fallen 
and shattered beds and layers of basalt^shaped materials, betrays 
so many traces of violent separation in the mass itself, and a& . 
fords sudi distinct characters of a volcanic rock, that the caose 
of the separation may easily be found in the stone itself, and 
need not be sought for in the neighbouring volcanoes. When 
a person has seen the vdcanoes of Eamskatka; those of Japan 
and t^e Kurile islands; those of the Marquesas or Mendoza 
islands, especially Nuckahuva; those of the islands of TeneriiFe 
and St Helena,— with their volcamc construcdon, as we have 
seen them,— 4t is not difficult to recognise the volcanic construe- 
tkm of a group of racks, even at some £stanoe^ and by the help 
of the telescope, and to become satisfied as to the general charac- 
ter of volcanoes which are without craters, or whose craters have 
iallen in, or which have become extinct Wo must proceed^ 
however, to a frurther consideration of the geographical position 
of the two volcamc inlands Coosima and Oosima. The direc- 
tion of botli these islands is N.W. and S.E., and the channel 
between them is twenty miles in breadth. The western entrance 
into the Strait of Sangar cannot be nnssed, even wbm stormy 
weather might prevent our observation of the latitude. From 
the south, the first landmark tliat appears is the Peak Tiiesius, 
which rises white above all the sunounding rocks, and which is 
•distinctly pointed out by its height, and by its everlasting snows. 
Cape Greig, f^om which die direction of the coast to Cape San- 
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guc IS N.fi. N. nine nule% eannot be nifltaken fion ito lonii 
and oolcyiir, which have been exactly ^ven in our 6eaF.Tiew8 

the Krusenstern Atlas. But frorn the north, llic islands Coo? 
8una and Oosima themselves are the most direct laQ^haaf^ 
the Strait of Sangar; Peak Tileaiia iliid Ciqpe Greig fure ii^ 
oibeervaUie at the aame time. Coodma lies diiecdy ov^ againat 
the Strait ot' Sans^ar, and from this quarter the stream acquires 
iwid^iiopfll strength, the nearer we approach the Strait. The 
south-west coast of Jesso, the town Mateumai, and Cape Na» 
deschda, cannot be mistaken, from the direction of the Krosen- 

stern charts and the annexed sea-views. 

Lanj;^rf| in his book respecting our navigation of the 
l^tfe, mentions this roek as a land-n^rk, following no doubt 
the guidance of Krusenstern. As he also takes the asnstanoe 
of Klaproth for a knowledge of the Chinese and Japanese 
dialect^ and geography^ and Adelung a^ iiis ipaster in literatiprp 
and belies letties ; so we $n^ here some etymolo^cal eiqplana- 
tkms respecting the names dorifna^ Coomma^ MatmaL OoHr- 
ma, the. name of the iru^st westerly island, signifies in Japanese 

the greater;'' Ccmima, the name of the other, signifie;^ the 
smaller idand.^«— Maizmia^ says Kiaprc^ following pro- 
bably die explanation of some Chinese writings, *^ is the name 
of the chief town of the whole island, and signifies the town 
of pines,'' (we, however, saw no pines.) Bijt the island is not 
opUeji Matmai by any nation. In Japanese it is calljed Ju^ 4 
and in the Chinese dialect Chku^^ winch means Crahs* - (Chta 
. are small sea-crabs, which, in German, are calli'd gurnelen ; in 
Spanish| lamofOJfeM { and in l^giish, shrimps. ^' Before the har- 
l)our qf Matsumai lies the small island BmAtmC* (this mfist be 
a very small island, for We dicl not lee it), <^ wUdi is reckone4 
sacred by the Japanese, and ujx>n which they have built a 
temj^le. South-east from the town lies the most southern 
proqKiiitory of the island called S,irri$ KaimmiAsako^ and west 
front tliiS| aie two calm harbours ior S|ndl yessels. Still far- 
ther to the cast we meet with the harbour Chal'oknde^ which is 
well kno\vn from the history of Galoroniuis miprisonment a» 
mong the Japanese| beside which some Jifpanesjb colonies lie; 
and not far froni thon, but more in the interior o^ thfe country^ 
is the dwelling of the Kurile interpreter. On the whole south- 
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west of the island there is abundance oi sea-tangle {sca-tai^^ 
Fucus)^ whkh the Japaniise call cpm^ and wUicli they use far 

Should thb small contribution towards a more intiiDate ac- 

qjuaintance with the volcanoes in the Archipelag(» of Japan, 
obtain the approbation oi geogre^[^iers^ I ahall add some other 
sea Tiews txata Volcano Bay. I have considered the present to 
be especially worthy of being communicated, because, 1st, This 
volcano is probably the smallest in the world ; ^2d, Because it 
Siddppi haj^i^ thjit Europ^m sailors are permitted, by cairns^ 
to tjdce advantage qf th# stream which flows round this rock ; 
3d, Because it b equally rate that any person can sail round 
the island, and so neai' to it, that all the objects on it can be 
distinctly discerned, and that it can, be described and drawn 
ffook ail sides ; itdu B$eai$fe its synfiU aze presents it to us as a 
VoicanD tfi etnhryo^ and secures to us so clear and complete a 
view of it, that we are in a situation to cxiuiiiiie the construc- 
tion and entire composition of the isl^d ; to look at its spira* 
cube and cavities^ which are opened to the entrance of the wa^ 
ter, and thus to explain the elevation and ibmalion of the vol- 
cano ; and, 5th, Because the volcanoes of the Japanese Archi- 
pelago ^ generally knpwn^ since Maltebrun, whom 
Knuenstem^s illustratioiia of tbi| put of Japan mi^t have 
better instructedi pientiims oply t(ie vde^noiBB pf Fko and Fi* 
cando, 

Ewpla7iati(m Plate Xl. 

Fig. 1« This i|9 a view of the rock Coosima, ^ the nearer is^ 

land, seen at the distance of half a league from our ship, 
after its position, N. W. 70 by the needle, had been 
marked^ on the 4th May 1805, at 10 o'clock A. M. It 
|s here seed divided at the top. In the cavity between the 
parts we observed volcanic ashes; and, farther dowp, qpi- 
raculas^ and all tlie marks of lava having iio^ed. 
l^ig. % In this plate we have a nearer view of the rock, and 
see it undivided, cor finm the smaller siae ; it lies now 
more directly over against Matmai, W. 4**.27'. It was 
ske(|died pn the 4tb May, at 10' IS*" A. M. 
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1%. ^. In tlib view, the before-nieutioned division of the 
Bonmnt .again a{ypem' a jittle from one aide. We here 
see also a fallen crater with white smoking margin, out 
of which blue sulphnr flames ascend, filled in the middle 
" with volcanic ashes ; and near to, and below which, ap- 
pear pointed basalt-shaped masseff, and oanoal'flbi^ped 
peaks, which appear aa ^torami by the neighbouiliiMBii 
or action of the sea^water. The rock lies here, accord- 
ing to the before-taken observation, S. W. 50°. From 
this side the greatest nomber of spiraeula^ and the deq»« 
csavittes ihivnigh which the sea»wBter can ftvee itself^ 
are visiUe. Here also are seen the brown-red jioiolis and 
wave-i^ped margins of the layers and beds of dark co- 
loured lava, lying upon one another, whi<£ seem to ham 
been depoflited in the Aaepe of steps, and must hwfe 
found then- place at different times. This view was taken 
on the same day, at 10^ S7^ A. M., when the ol:>iects 
were seen with pecnHar distinctness. 

4. In this view, the assomted sammits of the moun- 
tain appeal*. The rock is seen in its greatest latitude ; 
according to the needle it lies S. W. 50° to 60^. First 
juid nearest appear the two points of the mocmtain, whidi 
we saw in Fig. 1. ; then comes the crater, which we saw 
sidewise in Fig. 3., and below it, and very near to 
it, the conical sammits of the basalUahaped massesj winch 
apparently had been fimed by ihe motion or apptomh, 
jof the lava, while in a liquid state, to the water of the 
sea, and of which there was a side view in Fig. 3^ 
but which, from this view, appear to be the ruinsof a 
iallen crater. We also discover in* this view, by meana 
of the wave-formed, brown-red, and weather-beaten mar- 
gins of the naked layers of lava, the ibrmer periodical 
Rowings of the lava, which lies in masses, like layen, 

on one another, and seems to represent steps and stairs. 
This view of the mountain, according to which it lies in 

5. W. 50°, 60°, was taken an hour later, namely on the 
4th May at 7" A. M. 
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J Art. tJic Volvmioes of ' Auvergne. By CHARUiS 

Daubbhy. M. D. M. S. In a Letter to Professor Ja* 

t ' 

^ MBSON. 

^ Djeae Sib, 

• T 

An a late imniber of the Edinburgh Philosophical Journal, 
I jou gxprftMfid a wish that I would preiient to your readers some 
acBDuatof A.Tonridiicfa I iipdiirfflnk iasttiminerthrom^car- 
tnn dntiieti in Fnnic8» i^nendly known hy the name atyoksB,- 
mc. Under ordinary circumstance s, I might have felt much 
reluctance in oomiiig before the puUic on such slendei* groujid$» 
or in appciring to attach importanoa to fltigva^^ warn 
naoeawrilyof a denihnty d«icription ; Imt, in the pretcotin* 
stance, tlie absence of any printed accouiiL in our language, of a 
country which certainly yields to none in geological interest^ 
and it amrtnntfy appaalwl to in ail diwunwinna which have xaft. 
tmnoB to the suppoaed origin cf xotkA of the Tmp Family, en» 
courages me to comply \\ ilh a request so flattering to my vani- 
ty) by offering an account of the Volcanic liocks of Auver^^ae^ 
whidi vupf be of some little aarataiMse to future inreatigBtm^ 
and wUdi, if it doea not ntibf) cnrioeity^ may at kait contiw 
bate to excite it. • 

In stating, however, that no account of tiiis country has ap« 
peared m the EngMi lengiiiy, I ought not to ha^e fixgottn 

The Compaiisan of the Volcanic Rocks in FiwDoe with those 
of a similar nature found in Scotland, " for which the readers of 
tUa journal are indebted to your pupil Dr Boue of Palis; • 
ymlpwian fawn iritom I leceiivad aylrif faucb nsefiil infiMcma^ 
tion, relatm totha olgaots of the tour previous to my vi^t in 
Auvergne. As, however, the analogies he j^oiuts out betwc^en 
the classes of* rocks cannot be fully undeutood by those 
who ala atnngsn to either oi the oil^eots ^ ■■ p [P" i m^ I have d^ 
lived ftoin t&epenisal of fab nBinonr» an- addirional motive for 
offering such a description of the^e rocks as may sserve to sup- 
ply this deficieofi^y and better <?»ft^l^ your readers to Afi^v v^ vnft 
in wtetdcgiee-tbe lypearw c es tfan puitaited eontribiito to 
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settle our b^liet' as to the lo^g-agitated question of the igneous 
or aqueous ong^ of tEap4ocks m general. 
' Tliese beh^ the bbjects of my journey^ you will not exfiasX 

from me any attempt to kiy down in a map the boundaries of 
the strata, or to detemine with precision their geologicai rela- 

Suflh in anployinent, indeed, eeema to belong at all times 

rather tb the native of the province, or at least of the country, 
who haa frequent opportunities ot repeating his observations at 
suooeMive penoda» tluui to the foreigner^ who^ widi all tbo dis# 
advantages of defiKtive infixnnation, and wantof ftsnliarir^ with 
the language and manners of tlie people^ devotes a few weeks to 
tlie exaipination ot an extensive district. In the present instancy 
however, a Qeolagical Survey of Auveigne (had it been prao- 
tioaliie) wiaftreign lolheoli^ectof my vittt, ' which had^^iefljr 
in view the asccitaiiiiiig whether there was such an analogy be*- 
Iween tiie rocks of Auverg^e and those in Scotland and the 
noffth of Ireland^ whidh we uanally find oomparcd to them, aa 
wKNiId oUige 118 to extend to the latter the aame isfaiineea 
which seem adopted by almost universal consent with regard to 
the former country. 

I ahall, theretee^ begin by awuming, tbat the locJui which in 
Auvergne, are fimnd to aeciipy so large a aucfiuse, aie tbe 
lies of volcanoes, and that there is among them such a distinc- 
tion of character as leads us. necessarily to mier that they are of 







1 


t 





If there he any of your raaders that object to this division, as 
founded upon theoretical cQnaderation% it may be replied, ^hat 
dim ia that masked difoenee in diaiacter between the rodka 
vhieh we «efer to the one or other of iheea chuwoe, as perfeelfy 
warrants our placing them under different heads ; and there- 
toey that such as do not agree in their mteipr^AtioaQf the^t^ 
may tdU follow ua in the mxier in which we airange them* 

Now^ the vdeame lodu wiucli we have dioeen to diitinguiflb 
as above, are known by this important circumstance ; The andent 
like rocks of Neptunian origin in general, are cut thxough 
fay the valleys whidi taim exist ; wUkt tlie modem ^;d]0W eametr 
Ij the ineqiudities of the ground, so as to afind the most con- 
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Tincing pxoof» thai die stnrta ia which . they rest have experieiw 
oed no importaiit altenitioD ainoe the period at w^di the hmi 

was ejected. 

Nor are the two classes of rocks less distiuguished in their 
external duuracten thdn m their position. The modeni, or, mote 
oorreetiy speakiiig, the poel<dilfiiriaB bm^ aitr mate e^kdar^ 
have a harsher feel, and nKffer of a seunUntreous asp^l thdir 
surface presenting a series of minute elevations and depressions, 
and the seantf portion of soil whidt oofers them affording but 
iitde pttBtorage, Mod th«t generallj of the wont deBcription. 

In short, when we traver^ the streams of hnra whkh have 
flown from this order of volcanoes, we imagine ourselves trans- 
ported into the neighbourhood of Etna or Vesuvias^ and aak 
MitaehrcB fiir the reeozda wMeh moat,' h should seeniy have 
handed down to the present age the memofy of catastrophes/ 
tlie date of which appears so recent 

These letords, neverthdessy are nowhare to be found, and 
the evidence we aie in quest .of, can only be coUected from the 
V(dui|ie of Nature, wfiich, in this instance, speaks a language so 
intelligible ; for, with reg^u*d to the popular names of certain of 
the niounCain^ and valleys to which some hiive referred as indl- 
eations of a remote tradition, it seems more pibbable, that ihef 
were applied to the places which they designate, in consequence 
of the ideas which their appearances were calculated to suggest 
to the minds of their iirst inhabitants, than from the latter ha- 
ting been themselves witnesses of the events ¥hich occa^Aed 
them. 

The high antiquity of the most modern of these volcanoes is 
indeed sufficiently obvious. Had any of them been in a state of 
activity in the age of Julius Caesar, that general, who encamp, 
ed upon the plains of Auvergne, and laid siege to its prhicipal 
dty*, could hardly have failed to notice them. Had there been 
even any re cord of their existeiiee in the time of Pliny oi^ Sido- 
fiW Apdhnaris^ the otoe #ouId sdetfc^ have omitted to mak^ 
fhentioti of it itf his Natural History, nor the other to introduce 
some allusion to it among his descriptions of this his native pro- 
vince ; , and yet if my friend Professor Buckland be correct, in 
attributing the excavatum of our valleys to the Mosaic deluge, 

■ . ■ , ,1 1 ,,, I ^ „ I V 

* tagovii. Vide Camr^t Com. Lib. 7» 

/ 
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the modern volcanoes of .Auvergue muni aii have been posUjrior 
to the latter event. 

Anodiar importaiil cbtvaelerirtMs of the modm ydmaum, 0£ 
frequent, tboag^ not of unmffftl eoornvnie^ i» the enfleiioe m 
them of craters. That of the Puy Pariou, near Clermont, is as^ 
periect as Any of thoee belonging^ volcanoes now in activity ; 
oam,.dmgii.lmmiq^ki% letam Mdidnt iodicntiMi of thcar 
origm; whaht a MA Am mght perhapa be hardly knom a» 
auch, imles3 viewed in connection \^ith those contiguous. 

Such are the pnncipal circttmatanc^ which mark the tiist or- 
deritf Tv^Damci; thefteMtenof iheaeooadweflhaUdoAryini- 
til we oonie to deaeribe the momMaiaa in wUdb they are prnm- 

pally found, proceeding at present to some details respecting 
the rocks in the neighbourhood of Clmxumt, where the modem 
dm of Tricanoes aie eUeBy , thoit|^ not exduaiTely found. 

M0J)£EN V0LOAXOE8* 

The town of Cleniiont, the capiul of the ci-devant jiiovince 
of Auvergoe^ and of the present dejpartnaent of the Fay da 
Ddme, is situated in the plahi of Limagn^, one of the most fer- 
tile I believe in France. The pecuHar ridinesa of the soil may 
perhaps be attributed to the character of the substratum, com- 
posed of an alternation of calcareous and sandy , beds, which are 
leferred to the same fimnatioa with those which coy^ the chalk 
near Paris ; and in our own country in the neighbourhood of 
London and the Isle of Wight. 

The extensive distribution of these beds in the valleys 
Ijiroughout France^ mi^t. alford an exodknt field for the sci- 
entific traveller ; but it would be foreign to the present purpose 
to enter iurtlier into tlieir detail, as we may have something to 
lay respecting them when speaking of the neighbourhood of 
AnnHac in Cental, where tli^ likewise ooeui^ These beds are 
deposited in a granite bason, which constitutes the hills bound- 
ing either side of the plain of Limagne, and rises particularly in 
a striUng manner to the north-west of Clennont, where it forms - 
the chain of hills on the nwd to Limoges, seen so oonqDicuousty 
from the town, and on which repose the volcanic rocks which it 
will be Qur object to describe. 
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The recent limestone beds abxady noticed, merely c c)\ or the 
granite in tiie bottom and oa the suks of the valleys, attain- 
ing only the oompBiativ^y modecate deration of the hiU 6e»> 
gp!vi% whore they are capped with hasalt ; but not teen as wa 

ascend the loftier mountains to the N. W. of Clermont, where 

the fundamental granite, wherever* it ia concealed, ia covered by 

* adieacoptkmof loobof quiteadi^foreoit cfaa 

Thaw rocks constitute a chain emk^nees whask rise ooik> 

» 

siderably above the elevated granitic plaliorm on which they 
rest, and extend at intervals ov^ a space of above eight leagues 
finom north to south ; from whence the locka which oompoos 
tfaein may often be traced a consideTable way into the vaUeya 
contiguous. AboM! sixty of these eminences might, I believe, 
be enumerated within the boundary marked out ; but as their 
munhar lenders sat^e^on neoaiMary, we shall simply notice such 
aa aie niuMt remaricable, beginning with that of Volvic near 
Riom, — the lava of which furnishes a considerable pari of the 
buiidii^-stoDe used in that neighbourhood, and^ in spite of ita 
porous cbacactery is evosedin^y dumUe*. 

The kva wluch covers the valley of Votvic, CKtending nearly 
to the tow n of liiom, may be traced up llie sides, and to the 
summit of the Pay de la Nugere to the west of it, whilst not a 

vestiga ia tobesaenatasimilar'elevationoaanyof thehillato 
the east. The &ct, duirefore, 6f its having descended in a liquid 

form iVoni above the niounlanj, and that at n period subbei|uent 
to that of any of the great revolutions which have changed tlie 
had of our planet^ is demonstiated by the exactness irith which 
the stieam of lava has acoommodated its eourae to the slope of 
tlie valley ; and that its fluidity was owing to heat, is evident 
enough &0m its porous texture and semi^vitreous aspect; so 
that its oonnexion with Tolcanoes now in activity seems su A* 
(»ently apparent. 

On the summit of the Puy de Nugere, is a regular bason« 
shaped concavity, broken away on the side, down which the 
kvahas taken its course, ittid notwithstanding the changes wU 
time has effected in its form, still retaining sufHcient marks of 

* Its dark and sombre character adds much to th« religious of the 
thedral of ClennonU 
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having been once the crater^ from whence the lava of Voloic 
was qectecL It k mterathig to remark, that the stream in ita^ 
detoent appears to hsvi! hbm anesUd by amtof knoUdP gn^ 
nite, which probably rose conadferably above the general level, 
and by the obstacle which it opposed to its progress, caused it 
to divide into two branches, between which this £tde granitie 
endnenoestiU is seen protmding,— li solitfliy vij^tige of the ttCm* 
turn which formerly existed on the surface, but k hi now over- 
^read with lava. The two brandies of the main stream ap^ 
{tear to have become reunited below ; and having descended 
the slope of the fail), to have spread tfaoasdves oim the vallej 
of Volvic, extending over it to within a mile perhaps of the 
town of Riom* 

The only riemsrkable niiineral found among the lava of Vol- 
Vic is speedaf iitear^ of jfSr oHgiHe €st the FienGh SdiooL 

It occurs in tlie crevices of the rock, as well as dissekninated 
through its porous structure in minute plates of a bright metallic 
lustte. It is met with also in the Puy de la Vachc^ the Fuj de 
Ddme, and aibsong the tvadiytes of Mount Dor ; and the same 
mineral is a well known product of volcanoes now in activity, 
where it is generally considered to be tlie effect of subiimaiion. 
The lava of the Puy de Come, a moitotain a few miles to ^tue 
north-west of €3enD0iit, ^fiUch I unhiddly piidtt^ 16 ezaittine, 
is described by M. Mont Losier, the author of a little Essay on 
the Tin ory of the Volcanoes of Auvergne, is equally interest- 
ing ^th that of Volvk. The U,vsi Aat has flown from this 
hill divides, he saysf, faito tiro brandies, one of whidtf iows di- 
rectly into the bed of the River Sioule, whilst the other takes 
the direction ot a place called Toumelise, reaches the village oi 
Pont Giboud, and terminates, Hke the other, by flownig ifkto the 
bed of the same river, about three miles lower down.- A tof^ 

rent of this descriplioii inighl naturally be expected to effect 
singular changes m the tiEice of the country which it traverses. 

Acoordingly We shall find that it has blocked up a Mttle vat- 
ley which fomerly seems to have h^ a drainage to the west, 
oil the side of Chauibois and Massanges, and has converted it 
into a sort of swamp, known by the imposing name of Lac de 
Come. Lower down, the ^uot stteam of lava has ooc^i^oned 
still greater changes. The rivm Sioule and Menges former- 
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ly ran parallel to each other, m a direction from nortii to 
south, and entmd the {dain of Pont Gibaud by two d^filesy' 
separated by die mtervaiitkiii of tMO hilh. But one brandi of 
the lava of Come has so obstructed the course of the riVer 
M^ng^ that the waters hove been directed to the east, wliere 
liiey have worked themselves, a passage through an axu^aoeous 
UD ; made immense excavalioiis in it, and hate diua mehed 
thu bed of the river Sioule, a league and a half higher up than 
they would naturally have done. Compelled, however, to How 
in « duectMm contrary to tlie slope of the country, a large por« 
lion of the waters constantly slagnates in its channel, and has 

formed a swamp, whieli goes by the imme of the Etang de 
Fung.'^ A portion only of the stream flows by the original 
outlet^ which, it seems, was not completely obstructed by the 
tomnt of lam The rest accumulates in the pool of Fung, un- 
til the vvj!ter8 have risen to a height sufficient to drain off by 
the channel, communicating with the river Sioule, which they 
have made themselves to the east' 
' A somewhat amilar civeumstanee has happened to the LdM 
Aidat, which is obstructed by a stream of lava, that may Ix; 
traced from the Fuy de. la Vache, a mountain at least a league 
cBstant. 

In tins case, however, a sliil greater impediroant existing to 

the escape of the waters by any other outlet, the obstacle has 
merely had the effect of raising the level of the lake, which 
has at length succeeded in cutting itsdf chanm^ thzough the 
parapet ot ktva thrown across it, the projecting pordons of 
which appear like islands in the midst. 

With reference, however, to the more inunediate objects of 
my inquiry, I know of none of the hiUa in the neighbouriiood 
of ClenMit whidi interested me m<f e than the Puy Qra. 
veneire. This mountain, which lies within two miles of Cler- 
mont, seems, as we approach its summit, to consist of an entire 
mass of cinders so diat we may in soma degree compcdieiid 
the origin of the hidicioua ofunion ascribed to a professor of 
the Academy of Clermont, wlien the volcanic nature of the 

* In ckspenciing ii^, iiowever, to the west, we find that thd xotiL tn)!^JfWTIit ii 
granite, wbich exhibits marks of di«location. 
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rocks of Auvergne w«» first asa^ted aiid^ awiigttained, hy^ an 

mid immfeBtoi fin* the aeorbe found on its surfiuse^faj^^gipiireiy 

remarking iliat he liad beard of iron-foundcriea haviug former- 
ly been establislied on the fipol.< Ab we ibllow, however, what 
mejr be eoBsklertd a» the slmm of Im dmv«d finoni thm 
tmmtmf by ckgcendbi^ it on the ade-neavett Clennont, .wv 
observe the scoriaceous lava before described, associated w ith a 
basaltic rock of the tuost compact character, and . appfoanhing 
to A nsetaliic appeanmoe. It baa imbedded fine oiystalftitfaugiie 
and oliirine, and bears in all respectfr a vefy strong reaemfolanoa 
to the rock of Arthurs Seat, and some other of tlie i^cotch 
basalts. 

If any dotdtta. alioiikL'aiEiae..as io tbe ctKumstancea of tWQ 
•Qoh dil^rent substances bebn^ng to the some current, diey 
will be removed when I remark that both are so mtemiixcd, 
tbat portions of .tbe -iccdaceDin are often ami m the midst of 
the oompact lava'; and masaaa of the Utt^ aumunded by 
heaps of dnders, or vjrith a cellular rock, which, both in con»- 
pi>.sition and external chaiacters, passes by imperceptible gra- 
dations into basalt. The assocbdon of a snlMtaaoe bke tbia 
with undisputed lava, should render us cautious how we pro* 
nounce as to the origin of a rock from its external characters. 
If aU basalts, to which an igoeoua origin is ascribed,, owed th<^ 
oDittpactiieai to the, pretsure they imderwent, how is it that wm 
ase tbif very rook oonneeted with a lava Temaikable for its po* 

rous texture and vitreous appeai'ance ? Or if we suppose pres- 
sure to have been in this instance applied to the compact var 
rie^y fay vbat singular aoodeut could the cdlular lava have 
eseapad dnit to which tbe other was subjected ? 

I mention these facts, rather with a view of inviting iiKjidry 
than of drawing any conclusiou from thetu; as in the case of 
thefbasaits and. ceUular lama of Mmt ]>or> of wUdi we tlutk 
aftsrwatda jspcak) the po^idoiiof the rocka was audi, as lend* 
ed to confirm us in the idea of the difference in the two instan« 
oes liaving resulted .hsxai the degree of pressure, it is possifakr 
that those who may eome after m mays by a aaore altentivia • 
^cxaMlnalMm of the iSsy Oraveneire^ disooiver thi^ Nsaon fat 
this apparent exception, consistently with the received notions 
on the subject. At tbe same time, I must remark, that the 
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Puy GraveHeire was not the only instance tiiat occurred to me 
in Auvergne, of a basAlt agreeing iu cliaracter. with iim^ q£ 

tare, mi tlitt I'lurv^ nt.pfiMiitm tny pasmaoti nim diah^iiiui 

specimen whic h places this matter beyond doubt. - 
. The l^ixy Graveneire is also remarkable^ iuasmucbi as> noU 
vith8taiifUiig:'tbe Mioog indicatkiiis it presaite itf'i bariog Jbwi 
in » fltflGte of igoittlm ad a comparatively mjaa -fena^ iHq trace of 

its crater can he detected, nor liaa itthat, abnij)! aiitl conical 
form 80 charactefialic of volcanic hills, l>eing rather a long, 
r9ttiid4MicM aemtngnee^ jiaipgrittyruptiyi indeed on tvd of its 
aides, but to the north eoimected.with the-ehain of the Puy'de 

])()ine, aiiil to the south gradually siinkiog into the plain oi Cicr* 

. . • (T\fbe*c09tcktdedmaurneai.) 



AMt: 'K'K.L^JoeoMU qf&te Di^iorvcrij of Nett South Sheh 

landj with ohscrvation.'s tm its importance in a GcogfopliU 
caly Commercial^ and Political paint qf x^ieic: with two 
Flat)bb By Ml* J. Mt£iia. Communicated by Mr Homg- 

* ■ ■ • 

During my lasc visit to Santiago, to convey A and 

X*ady C " to Valparaiso, I employed my first leisure hours 
in drawing up the stowing paper. I ihall introduce the* de^ 
uil in regular order, prdvftiiMly hinting my opinion that a 
laige Southern Conlinent is alxiut ta be discovered. Tjie 
exiflttence of this continent ms believed many igea since; the 
«al9ent, and many modern philoaopherti bang fully convinced 
that a \ast tract of . land must lie within the limits of tlie 
Antarc'tic Circle, to which they gave the name of Terra Aus- 
tiahs Incognita. XSany weie Ae epeculations of the ii^ 
tuous on this auhjecty but pethapa none were more highly 
pictured in hnagniative colours than those of Maupertuis 
(in his Letter to the Kmg of Prussia), who pourtrayed a 

oontinent far laiger than any of thoae known to ua, where 

- - - - — ~ 

• 8m ntM* m ml xin. 
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the inhabitants, animals, vegetables, indeed the natural pio- 
ductiona oi every desciiptiou, diiieied from ail others yet 
known; and aim wiiere objects fixr coumMVcial traffic nugfat be 
fiiund diat wotdd oxeeed all the treamirea ni the known world, 
"Buffbn, De Brosses, Cain])])ell, and many others whose a\ orks, 
fit this distance ivom the seats of knowledge, I am unable to 
•ontult, treated the subject m Uvdy colours; some even went 
so fiur, as to calculate ^e saperficies of this supposed conti- 
nent at 8 or 10,000,000 square leairnes ; an extent of terri- 
tory equal to the amount of all the continents and territorial 
possessions yet discovered. These ^peculations kd to expe. 
ditions of £figent enterprise; but the attempts of die most 
celebrated navigators, at the head of whoui Captain Jaiues 
Cook stands most . eminently distinguished for his perseve. 
ring and bold effiarts to detmnine the question, entirely fiol- 
ed ; and all hoped were long rince given up of ever being 
able to ascertmn the truth of the old favourite notion of a 
Southern Thule. Captain Cook, from many reasons, detail 
ed particularly in his descriptian of Sandiricli Land, whidi 
he conceives might be part of this supposed large continent, 
s.says *, if any one should have resohition and perseverance 
enough to clear up this point, by proceeding farther to the 
south than I have done, I shall not envy him the honour of 
the discovery, but I will be bold to say that the world will not 
be benefited by it/' 

He was led to fonp this conclusion from the intensity of the 
everlasting frost; the apparent absolute barrenness of Sandwich 
I«and, which lies in latitude 58"" south ; tlie dangerous naviga- 
tion, and the abundance of ice ii»[ands about it, erroneously r^'^] 
concluding that all land placed in a similar southern latitude 
must be equaUy inclement and unapproaidhaUe. . All hopes of 
discovery have therefore long since been abandoned, and it wdl 
excite no litUe surprise to hear that a large tract of ofparent" 
^^habUabk land haAh&ak9^^ \ 
qf Cope Homy by the captain of a British merchant brig, 
trading between the llio de k Plata and Chiii, who has dis* 

— ' -— ' ■ " — ' ....1 — . .1. ... ^^lyr 

* Cook*i» StCQnd V<^age^ ^ :?43» 
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plaj'^d a spirit of enteipiWB that would do honour to a move 

enlightened navigalxir. 

IndqpeBdent df wjr national considefation, the result of this 

inquiry will dear up an important question in hydrognvhuad 

and geographical science. 

Mr WiUiam Smith, master of the brig Williams oi Blythe, 
in a voyage irom Buenoe Ayies to Valparaiso, fancying that 
the passage round Cape liom might be weathered better by 
preserving a more than usual southerly course, being on the 
19th of February 1819 in Lat. 62° 40 south, and Long. 60" W. 
imagined he sstw land at the distance of leagues ( at that time 
he observed many fields of ice floating about, but so distinctly 
different was the appearance alluded to, that he was convinced 
it must be land. At this time, encountering hard gales of 
wind, accompanied by flying showers of snow, he thought it 
prudent to haul off to the northward during the ni^t - Next 
day (rcbruary 20.) he again stood in ibr his supposed land ; 
at noon his Latitude by observation was 6^ 17' S., Long. 
60° l^' W. by an excellent chronometer; the weather was mo« 
derate^ and the atmosphere dear, when he again made the 
land. So fiiie was it, that he could not mistake the appearance. 
Fearing the return of blowing weather, he was deterred from 
^proadiing nearer,\and being principal owner of the brig» he 
i^ras UnwiUing to endang c r the validity of fau policy of insu- 
rance, in case of meeting with any accident in his research. He 
observed, however, to the westward more land, which he ap- 
proached to the distance of 10 miles; this^ as well as the far- 
mer, appeared to be an island; both at this time offered the 
appearance of snow only in very few places : and were al- 
most wholly bare, barren and rocky. The air felt pleasant 
and te m pe r ate, with a fine dear atmosphere, and agreeaUe sun- - 
shine : he observed great abundance dP ^siiales and seals. In 
such a responsible situation with regard to his ship and cargo, 
he contented himself with this distant survey, and on iiis lur- 
rival at Valpanoso, he related every thi^g, that he had seen 
to the English there, who all ridiculed the poor' man fer his 
fanciful credulity and his deceptive vision ; no one, in fact, 
gave the least credit to his tale, all endeavouring to persuade 
Um that what he had seen was no more Aan ioe^slaiidk Mr 
Smith was not, however, to be thus easily laughed out of his 
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land, had been hioutrht up in the Greenland whaie-fisliery ; and 
had learned to distinguish kind from icebergs ; though it must be 
confessed that the most cxpeiienoed eye k often deoeiTed by- 
the itriking ^mikrity. If I nmitake not, * I inftntwd yoa thus 
far oi ilie discovery, in a letter I wrote you soon after tny arrival 
in this country. What I then learned of it was from a young 
man, who took his passage during this voyage. Mr Smidi ott 
Ms return to the River Plate in June fbllowing, wte^etetimn- 
cd, if possible, to verify what he had seen : he Steered in the 
latitude of GJT 12' S., but when he reached the longitude of 
0r W. he beoame so beset with kxMe pack^-ioey that he was 
alarmed' for the safety of his ship and cai^; in a few hours 
he got clear, and stood off on his course, cx^nsidering that all 
attempts in his situation, with the very short days and in the 
depth of winter, would be extremely indiscreet 

On his arrival at Monte Video, he Was again ridiculed for his 
credulity : his confidence in liie observations he had made was 
certainly sliaken ; but he could never be led entir^y to re- 
nounoehisfbrriier coiuJusioiis. On tfab oocawm,Mr Si^th coo^ 
ducted himself in a manner becoming an Engllshniaii : His ac* 
count reached tlie ears of some American merchants, who endea- 
voured to obtain from him the true atuation of the land ; tbqr 
offered to charts his ship on a voyage of discovery, and to employ 
it in whalinfir, making that llie apparent object of the enter- 
prise. Copies of articles were drawn up. The Americans 
now endeavoured to ascertain from him the longitude and lati« 
tade of the land ; but he, to his cn^t, refused to Asdose it to 
any but a Britisli Ixn-n subject : he honourably offered to conduct 
the vessel there, and, if no land existed, to receive no freight ; 
but that was not die object of the other par^: Thus defeated 
manosQvre, tite Americans withdrew dieir contract^ and 
the honest Englishman determined to run the chance of wmting 
inany months for employment of his vessel. At length, having 
obtained fn%ht a aeoond thne to Chili, he set off on bk voyage, 
•nden the 15thof October bat, at 6 P. M. being then about the 
same latitude and longitude a,s before, he discovered the same 
land, bearing S. E. by E, d leagues. The weather was hazy : 
bore up for it, and approached within 4 mpcs of it^ when he 
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•fmmd il to te w afaod, mthi»ta ku^ bamn lodh inhtdii- 
ted only by iimumerriile penguiiw : he'MRmled, and in fm« 

thorns ibund a bottom of fine black sand : he hauled in for the 
same island* tall it bore £• bjr S» ; -having sounded when in 60 
MnoM^'he procufed die «anie faottflm of IMk tm/L Danng 
the nighty he hauled off fer security to the nordiward, bat at 
day-light next morning he ag£un stood m for the island : he 
ooiildiifm€li8tingui8hitpe(r£9otlyattfa^ leaguie»;be 
MKmded m -95 firthoii^ At 
8 A. M. the weather being very clear, he could j^mnly diBtui- 
guish the mainland, bearing S. S. E., the island being distant 
fiom it about S kigues. The mainbmd pramted itsdf a»« 
cape, to wUeb IheiXMBt tended in a N. E. diroctkiD, havii^ pe- 
culiar marks, of whicli he took rough sketches : he stood in, and 
ran along tlie land as far as the point, to which he gave the name 
of North Foreiaiid, A, PL XII. Fig.^ obtabing all the wsym- 
gubrmmdBngB of saiid and gravel, kssemng gniduatty frouM to 
20 fathoms ; tlie bottom was good and regular. He now haul- 
ed in for the cape, and proceeded, within 3 leagues, more easter- 
ly ; the iakttd now bearing W., diitaiiee 1 1saguaB, and ob- 
wamg ^e appearanee of a good haiboor, he sent aboatVi mm 
and his first mate on shore, where they planted a board with 
the Unioa-jack, and an appro|u:iate inscription, with three 
chemrS) teldng paoocBaioii in die name of die King of Giaat Bii> 
tMo. To die maiolaiid was given at first die name of New 

South Britain ; but as that title, it was suggested, might lead to 
confusion with other places, Mr Smith ciianged its name to New 
Skmlh Sketlandy on aooonnt of its lying in aboot the aama lati- 
tade as the Shedand Isknde. The eoaat here was bamn and 
rocky, and Oram the description I could obtain f rom tlie mate, 
I should suspect it to be chiorite-slate or schiisUise hornblende. 
The land was high,^poB«iI in stmta, n&anng |twya>inghaot% 
dipping westeriy, die liighest points heing coveied widi snow, 
particularly the peak of a very lofty hill marked E. in tlie chart, 
remarkable for a large black spot nud-way up the snowy height. 
At die place of landing die spot was baMn^ being stony, not of 
rounded pdiUes, bat of bhiiah>grey slaty ^eees, varyuigtn etoe 
from very large to veiy small The hai hour appeared to \)vo- 
ctcd inland as far as the eye could reach; and to a^urd 
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« good flMhoc^ TlMplM^Lmtbclnrtiliefiiaia^ 

Co>fic, m hcMicwr of the Ckmmimd The 

tlay (h awin^ to a close, the boat pushed oil', the master, witli 
the most prudent vkw^ hauiiog off tlie shore with hift ship. 
The JfaMrbour jqppMiied to abmuid 

Physeter niacrooephalus, whkh he tays ensls Uiefe m graitor 

abundance than he iiiuigines has ever been elsewhere known : 
that It was the real ^rmaceti whale he ift certain, havii^ bixa- 
Klf been brought up in the whakhfiditfj. Seeb end aeMttm 
abounded, ae aho an ^iuial (Mering frotoi the eea-otter, whicfa 
I imagine may prove to be a variety of the onutliorynchus. He 
coatinued to haul off' during the m^i to the northw^idf to such a 
cGsfcaiiee thaihe ooukl just keep theeqiein i^it to the iouthi^^ 
Next nHnrmng at day-break, he could perceive the land marked 
F in the chart, treitd in a S. E. direction. At 11 A. M. the 
Focekod bore & £» by 'E. 5 leagues distant. JKecfang his course 
to aouthwavd and westwaid, still preserving the mainland in 
view, the several otlier islands called Nelson'^s Isles, all ap- 
peared to be distant from it about 3 leagues. The islands were 
aU alike bamn and rocky. To one of the largest, marked G 
in th6 ahilrt, he gt^e the napie -of Lloyd'^s Idand ; die main- 
land, however, was very considerably higher. The wind chan- 
ging to the eastward, attended with thick squalls of snow, he 
thought it prudent (always having the aafetj of his ou^go^aa his 
primary eomideintion) to haul off. The weafher moderating, he 
made the point of land which he calletl C'm|)o Williams, C ; at 
that time the atmosphere was quite dear, and with a telescc^ 
he oottU most diatinetly peiceiye tr^afly which boce the warm 
bknoe of Norway pine, and which seemed to grow to a toler- 
able height : Indeed, he describes tlie whole appearance of 
the land, the structure and shape of tiie hills, the quantity of 
snoir, tlia appearanee and quantity of ice about the ooast^ aa 
bong more fike the 'ScHrweffuuk eoast than any land he ever saw. 
His course hence wasS. W., but the weatlier becoming thick 
and squally, he began to abandon all thoiigbts of exploring the 
eoMt fiurthor. He had nov elearlv <> m » i « ta iiMwi the iNdstenoe 
and-tttuation oftheland for the length of 150 miles in a W. S. W. 
direction so satlsfac torilv, as to remove the doubts of the most 
floepticsl; and considering that no curiosity could justify his 
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■ • 

fittther <M^, aonttitentl j with hoB duty as master of tbe fang» hs 

■* shaped his course westerly on his voyage. 

The weather at daybreak next day becoming more settled, he 
^nmmxpBOmiBXdaerymgano^t^ B, far higher du 

any yet san beariiig E. N. £. distance 10 leagues. This poult 
he named Smith's Cape: and the ^\xatller being remarkably cleat 
and fine, he proved it by observ ation to lie in latitude 6^ 53'S.; 
kt^itode 68^ 4ff W. From Smith's Cape, the land appeared 
to extend ina soudi-westerly Erection; but however eager he was 
to prosecute his search, he concluded tluiL he had fully attain- 
ed his object, havuig proved the existence of the coast ibr the 
distsiioe of S60 miles* He there&re shaped his course to tlie 
northward ; and in the month of Novembeir reached the Port 
of Valparsdso, having delayed the vessel six weeks on the voy- 
age, for the mere purpose prosecuting this interesting object 
of pursuit I have omitted to m^ition, that during ^ on 
shore at ShirefTs Cove, indejpendent of penguiM and various 
sea-fowls, abundance of wild land fowls and fresl) w ati r ducks 
were observed, which were so little shy, tliat they could be 
a|i{HrQached very dose before they would stir, ^he existence 
of these birds augurs well for the adaptation of the place &r the 
habitation of man. The harbour, too, offered an excellent an- 
chorage : it was well protected in all points, but one very small 
angle,— the island affixdi^g a good shelter to the mouth ; from 
this cause, there appeared but very little surf, and the shore 
seemed very hold. One mav judge of' tlie sensation produced 
in the breast oi an Englishman on .hearing the relaticm of Mr 
8mith| every ona became strudL with the advanliiges wtnch a 
BritiA «ttkn.ent*o«ld dfer, n«t only to our wbdefiAe™.. 
but to our commercial interests in this part of the globe. Until 
the poUtical arra^jgements of these countries (the Spanish c o l o nies ) 
become in smne degree settled, the cimiequenoes riesuking 6 
the animondes diat mhy jlbssibly arise between the hiany ccmtend- 
ing parties must necessarily be feared. Those who were here 
during the affair at Cancharayada, well know the value of any 
thing like a British settlement, however miserable^ to retire ta 
On the arrival of tbe Williams in November last, there was a 
general and simultaneous feeling among the English merchants. 
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who instantly set about taking up a vessel, which should be 
chaitercd on a voyage of discovery at their own expence. Mr 
Smith, OD his arrival^ having transmitted his obeervadons to the 
commanding officer in the Pacific, Captmn SMrelf the AwJrd- 
niache, wbo was at tliat time in bantiago, concludnig iliploniatic 
arrangements with the Grovemment, prior to his viat to the 
north-west coast of America,— this excellent officer, ever a&ve as 
well to Bridsh interests as to the pursuit of objects of science 
and utility, instantly chaitered the same brig "Williams on 
Government account, in order to make an accmrate and r^ular 
survey of the coasts and harbours, and to ascertain the advan- 
tages it might offer to our whalefisheries. So prompt were his 
measures, that although the vessel was loading to convey my 
goods to Concan Bay, the moment of his arrival in the port the 
bargain was concluded. Every article of mine was again tran- 
shipped. The Williams was refitted completely witli every 
necessary for the voyage, — and in (jue week put to sea, being 
placed under the charge of Mr Edward Bransfield, master of 
the Andromache, who had under his orders Mr Bone, Mr 
Blake, and ]\Ir Poynter, three niidsliipiiRn of the Andromache, 
and Mr 1 oung, assistant-surgeon of the Slaney sloop of war» 
Mr Bone, son of the celebrated ename&er, b a good draughts- 
man. They were all ordered to observe, collect and pre- 
serve, every object of ii;iiiiral science, during the prosecution of 
the more important objects of the expedition. The Williams 
got under weigh and quitted Valparaiso on the 19th December, 
the same day the Andromache IcA the port for Callao. 

1 1 w as at first stated by many captains of vessels lying in this 
harbour, that the discovery of tliis land was not new; — that it was 
laid down in several old charts. These I examined, but found 
in all cases that they were copied from Mr Dalrymple^s chart, 
published in 1770, (See Phite XII. Fig. 1.) in w hich an extensive 
^ract of country is placed between tJie latitudes of 54 and 58° S,, 
jandDf longitude 40° and 5S°W. having a laige gulf, called 
<le San Sebastiano. This land was first laid down in a chart pub- 
lished by Mercator in 15C9, and subse(|uently in another by Or- 
telius in 1586. Its existence was doubted by many, and Captain 
Fumeaux (the coadjutor of the celebrated Captain Cod^) visited 
in 17T4, in the Adventure, that tract of the globe, (or the pur. 
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pose of verifying or disproving^ its existence. He passed over 
both the western and eastern shores oi the Gulf laid down as 
sbme mentkmed^ hk tract being, 

61* 45' S. Lat - 89" W.Long. 
61 49 - - - 84 1' . - 
61 ^ ... 71 50 - - 
60 •S4 - _ 57 48 . . 
60 20 • . . 53 20 . . 
60 2 ... 48 25 . . 

But he ooutd neither -disocmr the least mdicataon of land, nor 

could he obtain any bottom soundings. 

" It was proved, theretbre,'' says Dr Forster m his account of 
Ae voyage, *^ that this gulf (and of course the eocmfii^ 
land) does not e»st, or that tt is not rightly laid down in fiir. 

nicr cliarLs, arul the latter is much more pi'obable, since it can 
hardly be conceived by what means such a discov£^ could ob« 
tain a plaoe in the old charts.^ 

Captain Cook, next year in the Btesolutiony sailed ov[er tlie 
same tract with sinnlar \ ic\vs, to ascertain the existence of 
San Sebastian's Gulf, and the extensive tract oi coast laid down 
in Dalrjm^le^s chart'" Leaving Staten^s land, he passed to 

5T 21' S. Lat. 57° 45' W. Long. 

58^ 9* - - 5SU4' . - 

which is the point asngned by Dalryinple as the S. W. point 

the Gulf ; but fearing he might miss the land said to have been 
discovered by Duclos (rayat, in the ship Lyon in 1756, which 
Dahrymple jJaces m 54' ^ lat S. and 45^ loi^ W., yet laid 
down in D^Anville'^s chart 9* or 10° more to the westward^ he 

hauled to tlie north, antl passed to 

66" 4^ S. Lat 86' W. Z/ng. 
where he sounded in 180 fidxNos^ widbout jSndipg any bottom; 

hence to ■ 

SSI* 4^ 8. Lat . £L' 45' Long. 
. 5ff M * . . 50 15 « . 

54 35 . - - 47 56 - ^ 
54 08 . - - 45 10 . , , 
54 228 . . . 4S^ 8 . . . 
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tt^gned in the charti. Bk twk t|iai was te 

55^ 7 8. Lat W. Long. 

where he found a iiiudci) bottom in 175 fathoms: hence he ar^ 
rived at Willis's Island and Georcria. 

In latitude 00" S. and long, ai* W. Captidn Ckiok met with 
a heavy tvreD ham the westward^ ^ a strong indication,^ says 
he, that there was no land in that directio]i ; so that I think 
I may venture to assert, tliat the extensive coast laid down in 
Dahrymple^s chart of the ocean hetween Africa and America, 
mod the Gulf of San Sebastian, does not exist^ 

It is difficult to concLave how si> extensive a tract could ob- 
tain a place in the old charts, unless some authority had been 
0t^red for iL We are, howeveE, ignorant of the authoritj^ 
though, fnm the name of the Golfb de San Sebastiano, it may 
be presiiJiKil to have originated in the accounts of the Spa- 
niards. The particular ibrmation of t!ic land, — the existence 
of an island within the 6ul^ called La lata de Cressalina,— t 
offer additional reasons ibr bdieving it had been seen. These 
considerations led Dr Forster, who in the Adventure had satis- 
factorily disproved its existence, as laid down in the charts^ to 
draw a siitiilar ootoclusion. He adds, I am inclined to believe 
that iiSandwich Land has been disooveied by those early navi* 
gators, who furnished the geographers with the Gulf of San Se- 
bastian, and the Island of Cressalina,"^ — an observai»m now 
more appHcable to the land sedb by Mr Smith. In support d 
this opinion, it is worthy of remark, that the ehape of the land, 
as described by Smith, bears a striking resemblance to tliat 
tract of coast laid down in the old diarts. The islands in the 
latter bearing the same atuation in regard to the mainland as 
8mith^ and NekonV Isles, the firection of the coast of the 
mainland bcaiing as well a W. S. W. direction in both mstan- 
ces ; the headlands, too, of the old charts, strongly lesembling 
the Nordi Forehmd, Williams's and Smith's Capes. The ex- 
istence of a gulf in New Shetland, similar to that of San Sebas- 
tian, is yet undetermined : it is, however, to be remarked, that 
Smith could not observe the land in the same relative situation^ 
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the weftther being at tlist lime cfxtremciy ha^^iideed be badf 

concluded that he had lost sight of the land altogetlter. Should 
a gulf be hereafler iwcertatned t& exist there, it would place it 
beyond doubt dmt ihS» vn&wij diiooYered kmd has been befoie 
notic^ the earliest na^^gatorsr of those parts, but incometly- 
kid down in the old charts. Howev^er this may be, it would 
seem that this land was seen subsequently to the dates both of 
MercfltorVapd Ortdiiis's charts^ hf » Dutdi captaiii ; but die 
exertions of our indefatigable drcunmaTlgators, had taught 
us to place little reliance upon the accounts of the old naviga-* 
taia. In the pteseiit instancy however, we have this ciicum- * 
fltaaee m ita &vdup, dial it b stated to exist in about the same 
latitude as laid down by Smith *. 

•* Theodore Gerrards, one of the first Dutdi who attempted 
torojnge into the South Sea, after passing the Straits of Magal* 
hsenS) bemg carried by tempests into 64f* of south latitude^ 
says the country was mountainous, and covered with snow, 
iuoking like Norway, and seemed to extend to the islaudi> of Sa- 
lomon,^— that is to the Cape of New Hblland. 

It is aho worthy of remaik, that the observadoii of Mr 
Smith, of the great similarity in the appearance of tlie land to* 
N(»:way, exacdy (x>iiicides with tlie observations ot Gerraids. 

Ab yet it nmaiiis an interesting topic of coimrsatum^ whether 
New Shetland be an isbod of ooCisideraUe sise, or if it be part 
of a continent. It is by no means an improbable supposition 
that it is connected witli Southern Thule, the most southerly 
point of Sandwich Land seen by Captain Cook in and si<^ 
tasted in 59* SO^ bt. S.» and fST^W W. longt The observa^ 
tioas ^of Captain Cook seem to favour tliis conclusion. He 
says : 1 conclude that Sandwich Land is cither a oup of 
islands^ or else a point of a continent; for I firmly believe that 
there is a tract of land towaid the P<rie, wMeh is the source of 
the ice spread over this vast uican. I think it also probable, 
that it extends farther to the north) opposite to the Southern 
Atlantic and Indian Oceans, because ice was always fimnd by 

• Se» Dalryinple*» Caasnion of VoyageM to Hm OostlMni Atlutfe aad PadOe^ 
vtL i I conld not obtain the td votame, inHJn I bditfo ho has coUooted aoi^ 
qUmt aatboritaet in proof of land havp^ been seen to the souUu 
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us &rther to the iiorth.:ia these fwrnt; tb^ my wliem eko^ 
vUdkl judgeooiddimtbe^bTtberoiiinm to the south; 

I incan a land oi considerable exteiiL" About iliu luugiiude ut 
2T W., Gape MoutagitJ^ Ui£ most northerly Sandwich 
Litti41ie» i^. the ktitudb of. 4!8^^'9•od: iqsb^ tttjfoimd 
iMmboiit in the latitiicie of 48^. Is die longitude of 5T* 90'> 
Nortli Foreland, the most northerly point of New Shetland ex- 
ist»,in the latitude gi G2^; and in the longitude ol' 67° W. the 
mne land a{qpeais to M off to tlie latitude of ^ 64!" S. Fewer 
ioebergft ate met widi still more to the westward ; fer no6ang^ ' 
the AeKcntm'e's track in 1774, it wa> observed, that in longi- 
tude 106^ 54' W. icebergs were not met with till the latitude of 
Tl^iaS. In kmg. W« 14r 64ir, he was beset widi ii»b««» ia 
the latitude of 6r $1' and in loof. VW W. lie found them 
numerous in tlie latitude of 62° IC S. Cook remarks, tliat be- 
tween the meridians of 40^ W. and 60' £. ice i^iavanably ei^ 
countered in the latitude of & Modem feseavehea have 
prdved that icebergs always derive thm origin fttxn adjaoBOt 
land. Between the meridians of 40° and 60° V^' . icebergs are 
invariably encountered in a somewhat . lower latitude^ frmn 
which we nay, infer, that Uuid exists aloi^ one cootbued tzict 
to the southward within these meridians, and it is by no means 
unfair to conclude, that New South Shetland and Sandwich 
Land fonn two points of one large continent* 

There exists^ too, some similarity between the i^f^Maranoe of 
Sandwich Land and South Shetland. Approaching the finw 
mer," says Dr Jb'orster, " witliin liall' a mile, tlie rocks were 
blacky cavernous, and perpendicular to a vast hciight; thick 
doilds veiled the upper parts of the mountains^^ &e. Henee^ 
proceeding to Southern Thule, " the mountains appeared to be of 
vast height, their summits being c(»istantiy wrapped m clouds, 
and the lower part covered with snow down to the water's edgs^ 
so drnt it would have been difficult to pronounce whether we 
saw land or ice, ii' some hollow rocks had not shewn tlieir black 
and naked caverns in several places.^ I'reciseiy smiiiar ux re the 
sea of the mountains of the North JPccelandin South 
Shetfamdy vheie .4he umnlcmipied \rfiitB etnibo^e e£ -dit higher 
hills were in parts broken by black s|X)ts: one very large one on 
the high peak of land marked £ in the ci^t^was probably the 
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effiaet ia£ • .cavem.iB dia. mountain,— »«n occurrence very asm- 
i|m in nMHHitaifwi /qC* harnfafendfldittte, «f wbiph I am Indined 

to believe thp -hills of both coumries are chiefly composed. 
.,Tte^djiBi*lerOt'. New Slie-tlaiid would seem to be very tcmpe** 
f«te^'<oiiBiderii|g*ks iaiitude; and Bhauld the eacppditiion navr 
sent out faring a/Bsmmoet that the land ia capabk of support- 
ing population^ — an a^umption \shiLli the appearance ol' trees 
rfittdcrs very pi'ui^aliic^ the place may become a <coloDy of con- $§0 
sidamUa vcafiottfif^ So iittle advaneed as the seasoD must bo 
in Ootober^ tha atmo^ihare waa by bo means cdd : it was plea- 
santly temperate, hke that feh ir; Uu- north of Scotland it a 
fiuoular 9eaioii« Even in J ua^, the very depth of winter, nuliuug 
like eaiMBsive cold im experienced. 

Thfi promiit measures adopted by the Naval Commander on 
the station merit tlic wannest praist*, for having a.vailecl Iniii^eir 
of every meaofi he cx)uld attaiu iipr arranging the survey. Those 
who are aware <£ the extent to which the whaie-fishecy may be 
CBiried on in this henusph^, must be immediately struck widi 
the innnense benefit which the acquisition of New Shetland 
might u^i r a& a British settlement. We have only to call to 
view the chance we stand of being outrivalled by another mari« 
lime m^^on, thezie being at this time upwards of SOO American 
whale-ships lucratively ciiiployed in the Pacific, when Great Bri- 
tain cannot boast of more than SO or 40. We have only ta 
aisle this fiKt, to exfaibit the advaoli^ this settlement aa 
eonneciled with that branch o£ trade; but if we take into vum 
tlie wliole mercantile trade with Buenos Ayres, Chili, Peru, 
and the immensely extensive pravinees of the interior^ whieb 
ia iaoreosing with strides unknown, and establishing a de> 
mand for artides of Britisii manufiMAnre that must evoi* 
tuaiiy prove the channel for the consuniption ot British pro- 
dttce^ anii^-tlie empbynent of . British capital; il' we consider^ 
too, that these places must erentuaUy bcQoms established aa 
places of barter and entrepot to our India and China traded, 
—then must the iuiportauce of the situation, if it can ad- 
nut of a .aettlement, be strikin^y apparent. Compariaig this 
8|M wilh die Cape of Qood Hdpe and New -Hdimid, it will be 
seen that ilicse three places form equidistant depots in the* 
Southern Henuqphere, respectively situated so aa to defend, if 
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oot to oommand, a wxpaiantf of trade with more estenaioe mar^ 
kets than irere ever offered to any ooflaancraal natioii at any 

former period of the world ; and this, too, at a time when the 
iate eveatlul circumstances in the history of Europe have tun^ 
ed in no amali degree Biitidi oommeitee out of thoBO channck u» 
windi it hail Howed uiuntemiptedly for so many yaan. 

No one can deny that the \\iu\i ot a British settlement conti- 
guous to tlie coast of South America is a&ioQdy fidjt; for dnce 
tf|e jRhandonment oi* the FaUdand Iales» we haiVe no j mrnnaoaf 
—not even a watering-j^aee,— nearer than the C^ipe of Good 
Hope or New I lolhmd ; and no one can calculate npoil the ab*"^- 
sc^ute necessity Crreat Britam may odg day feel ibr such a poa- • 
, aeadon. Unikr every pobt of view, as well national^ CQmniau 
eial, and adentific, must the disoovcry of New Sooth Shetland 
be vakied ; and without tloubl the results of the pitvsent ex})e- 
dition will be anxiously looked ios by ^ver^ wellwisher to hia 
pountry 

Vali'aeaiso, Juuiuiri^ ISW, 



Akt. XXII.— J&rlrac^ ^fram ihg Journal of Captain Henav 

King of tlie Elizabeth, 

On the jmh of Februaiy 1819, hunng completed a^eatgD 
of sperm oil, we made all sail to the S. S; W., intending to toudi 

at Pitcairn's Island^ for the purpose of refreshing the crew pre- 
vious to our doubling Cape Horn. Knowing we were pursuing 
a track not much ^ceqaented, I dhreeted a particular look out ta 
be kept, as I had before fimnd our diarts of these seas ▼eiy de^ 
fective, and as it is w ell known to niaiiy who frequent them that 
there are several dangers in existence^ the positions of .which are 
set down very enoneoudy. 

The weadier was genendly doudy, with pasnng squalbof wind 
and rain, till the ^th, on which day we observed a great many 

* We understand thflt Caption Badl Hall, F« R. S., has been sent put fat the 
purpcMSfB of exploring and siurveying this new region. The highest expectations 
ma^ be entertained from the known skill and enterprise of our eminent cottnttyw 
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pigeons, and other- kinds of birds, which indicated our proxi- 
mity to the land. Accordingly, we kept a good look out, but 
iBW noduiig like k; the next day we Ourkti* 
tode^ wlwa tiie greatest miBiber of Uids wiia seen, was IT* 

South. 

On the evening ot the ^8tli of February, we again saw num* 
oers of pigeons atmilar to those observed by navigators m tlie 
neigliboiutliood of St Hdena. Being convinced that aooM . , 
island must be near, and a long s(|ually night bei'oie us, 
I thought it most prudent to keep under easy sail for the night, 
and gave particular orders for a good look out. , At 5 A« M.^ 
on the moniing of the Ist of March 1319$ I was infbnned by die 
second officer (whose watch it was,), that there was a large 
island on the weather-beam^ and that it was as level as a bowling- 
gtan. I immediately went on deck, and hauled by the wind, 
intending, as it was near day-hght, to prepare two boats, witii 
men and arms, to go on shore and visit this new discovery. 
Accordingly, at day-break, we tacked in for the island ; and at 
10 A. M., taking with me the surgeon and second afficer, 1 
went in two boats, to endeavour to land at a sandy-beadi not 
far distant from the ship, which, after some difficulty, we ac- 
complished. After hauling the boats up among the trees, we all 
went up in different directions ; within hail of each other, in 
qu^ of vegetables or animals; but, after a seaidi of four and 
a half hours, we returned to the boats, having seen one parrot, 
and shot a few pigeons. The island abounded with young 
trees and underwood, nor did we observe the smallest appear* 
anoe of quadrupeds, except beie and there a rat ; the diip^s name, 
Elizabeth, was now given to the island. The British Colours were 
displayed on the island, juad greeted with three cheers, and a 
bumper of grog was drank to the health of his Miyesty. The 
ship returned the conqpfiment, by faa|rting her colours and per- 
forming the same ceremony. While these ceremonies were per- 
^ forming, a proper person was employed in carving the ship^s 
name, and d^ other particulars upcm a tree, near the spot where 
we laa^bd« I at first intended to have inclosed a letter in a 
bottle, and buried it near some remarkable place, in order that 
our prior discovery might be more easily proved, should it ever 
be- disputed; but the surf increasing considerahlyy . and the 
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ship being at too giM a distance to have communication with 
hec beibie dark, I gave up this idea. We lauded on tlie south- 
west pait of tbe island, momg mmt coral rooki, at. Una hmckid 
which, k the beidi biftra mnlkiiedL t It appeua.idbDat aid 
leagues in circumference, and we found no anchorage ; but I 
think opposite to tlie sandj-beaclies to the northward of our 
kodiag-f^ace^' anchorage would he found. The )a4^ude of 
Sfiaabiihrb lOandkM'W S.» longitude west of GMwidi 
IWT 50\ At 3 P. M.y joined the ship, and made sail at 10 
P. M. 

On the ^ of March we saw Pitcairn's Island : At 5 P. M. 
oftbesameday we were within haif a league of it, andomildnot 
persuade ounelves, finom die hamD appearanoe (of tfavUtt, that 
any person who had ever seen tlie fertile hills and dales of 
Great Britain, would ever fix tlieir residence among tfafee 
haoen aiqubtauis. We ^ood cff and oa all nig^t» under aaay 
iaSt and shewed a liglit in the main-rigging, which waa answer* 
ed by two large fires on shore. A young girl, named Dorothy 
Young, (as we afterwards were told,) had been at work at a 
phyitfitioil opponte to the ship, ran to the vUiage^ and tM thn 
of our aarival, in oopsequenoe of which th^ made the finaa in 
answer to our light. About 6 A. M., on Wednesday, March 3, 
I stood the ship close in to wiiat the inhabitants call Ship- 
le94iog-pho% (fibm the Gucnmatanoe of the Bountjr bei^ 
hapled oa diore and burnt at this place,) in e^pectaiioii 
that some of the inhaUtants would probably come off to me« 
I hove to with our head off, and prepared a boat to gp oo 
di00^ ; in a few minutffe afW, we saw a boat with nine mm 
oone out from amoiiget the rodcs^ through a tremendoua 
suril I now sent my boat to meet them, and tow them on 
hoainl. When they came alongside, they ascended the 8hqp*a 
Willi nucb good humour, and came aft qa^tbe quartaf* 
dadc irbm I vaa, and taidag ma bj the hittd, gave it m 
hearty shake, and said, " How do you do Captain.*" They 
then asked the ship's name, my name^, ¥there, hj^um)* whence 
^opiyfnd'mad^ many odier trifibagiwipQ^ la TeryjpopdJBi^h 
Kh. AlW. satisfying them leepecdng these 
them into the cabin, and set before them some salt-beef, grog, 
biscuii and porter^ with which they seemed pleased. Puttii^ 
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their hands before them, in the position of prayer, and sa} ing 
grace, they began to refresh themselves, and were much pleased 
whh the pOTtor. WUteiiiey Wei^'eatiiigylfaadleiniietabu)^^ 
tfieir line open ccmiitenances, which (nbtwMlslftiiding thesr ex- 
posure to the sud) were truly British. They were nine young 
m^i, die ol^^ng of the deluded creir of the Bounty, most of 
Aem ■rittMKiig ^ feet highy rarj nkiisculv- aid ^gjSit, d£ 
engaging deportllhltlt sild open didpoafkil. Altar th^ repast, 
they returned thanks to God, in the same pious manner as be- 
fijre. They then went on deck, where they gave surprising 
ptO(A of thor agility, by going aloft, jumping ovcarboaid^ 
-and swunmihg Tound the ship, while it ms going throu^ 
the water at the rate of two knots per hour. I now prepared 
to go oa shore, and took the surgeon with me. Five of tlie na- 
tiVeflf ocoDiripjaaned us to asflbt in landHngy 't^^ others ranained 
on licMdtsll my return. When I got near the shore, I found 
the surf so violent, that I durst not attempt with mj boat to 
go through it. I went iato theirs, when one of them taking 
hkM of me,' bid menoi fear; Ibr riiould the IxMit upset, he 
miuldl^e me safe on shore. We how entered the surf, when^ 
to my great surprise, a number of young women and cbildren 
came haU* way into the surf to assist In landing the boat. These 
women ventured far beyond th^ depth, and asmsted in bear- 
ing the boat up, by swimming and sustaining it with their 
bands. We landed in safety, and were immediately nxt by 
John Adams, a hearty corpulent old man, who, like tlie rest, 
was naked, with the exception of a fnece of cbth round his 
middle. He invited us to his house^ Ibr whidi we set outtfirect- 
ly, accompanied by all the population of the island. Our way 
lay up a very steep hill, and along a foot-path so narrow, Uiat they 
were actually f>bliged to carry the Doctor up. \y hen w^ attained 
tlie sinnmic of the hiU, we had a fine road through die WQods; 
and after crossing two valleys, whkh abounded mth cocoa-mit 
trees, we arrived at the village, situated in a beautiful valley, in 
wiMk were seven houses, each of which had a ine lawn before 
it Two of the houses had a storey above the ground, and 
all had very clean convenient places for their fionltr)' and pigs, 
We stopped at the house of Thursday October Christian, the 
first bom on the island, who gm us for dinner a sucking pig, 

c c S 
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cooked after the Otaheitean manner, two brace of fowls, and 
plenty of yams and plantainB. After dinner, were served up 
bananas and a q[>eci^ of apple pcxuiliar to the iilandy which 
we found very good. Every thing was deen, and condufllid 
with great propriety. Grace was said both before and after 
dinner ; John Adams saying it first, then every one in rotation, 
aooovding to their aeniarity* After dinner^ we took a look al 
the different plantations^ and found that most of their kbour 
consisted in raiidng yams. There was an abundance of plan- 
tains and some sugar-cane, from which they extract molasses 
and liquor. The land appeared capable of producing any 
thing, and abounded with many esculent roots that we had never . 
before seen, nor oould the surgeon, who upon this occasion was 
our botanist, find names for them. During our excursion, we 
were shewn a very ciuious tree. The trunk was about six feet in 
inrcumference^ and p r o p o rtionaBy long ; the trunks with the loot 
and all its ramificadons and earth abmit it, was lying in a hoiiio 
zontal pobiUoii above the surrounding trees. The largest trees 
upon the island were in this manner. It appeared as if the 
branches had taken root downwards, and drawn the parent tree 
up ; but we oould not account for its unseemly posi^n. John 
Adams inibrnied us there were plenty upon the island grow« 
ing in the same manner. 

In the evenmg, after supper, they entertained us with an 
Otaheitean dance, which consisted of various writhings and dis- 
tortions of the body, by no means obscene, yet in no res|)ect 
pleasant While some were dancing, the rest sat down to look 
on, in amipany with siulors helongij^ to the ship, when 
suddenly one of the young women jumped up and ran to her 
brother, saymg, " she would not sit any longer near that naugh- 
ty man (pointing to one of my saikurs), for he wanted her to 
commit fornication."' I asked the man wlfj he behaved 00 rude 
to people that had treated him so wdl P He told me that it was 
by mere accident he put ins toot against hers, and that he had 
never spoken to her. After the Otaheitean dance^ the saikm 
shewed their abihties in dancing, which exdted great laughter 
and divermon. AAer the dance, we were shewn to bed ; the 
surgeon and myself slept in the same room. We had, each of us 
a good feather-bed and ^ean sheets, made irum the bark of a 
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me, where we dept'wy coinfi i rt a biy all nig^t. In the morn- 
ing, we breakfasted on fowls and a beverage like tea, made 
from a root similar to the gentian^ but which they called ginger. 
AfWr hfmlrfait we returned to the Ship Landing«f>laee, to en-> 
deavonr to go on board ; but the tea was too high. Dayy, as 
thcv called the sea, had never been so bad i>ctdic, excepting 
once m theur remembrance. We w&e all fitting down in conver- 
aatkn, when a little child fan down to go into the surf. I ran to 
piwent the child, and so dBd the wife of Charles Christian, sa^ 
ing at the same time to Diana, the eldest daugliter of John 
Adams, Diana, your child will be drowned.^ Adams haviog 
toU me^ prior to thisy that his daughters were not married, I ex^ 
pressed my Burfwise to die wife of Christian. Old Adams hear- 
ing this, took me aside, and gave uic the following account : 
Notwithstanding his paternal care of his daughters, Edward 
Quintral andDuumhadoooiDiittedanQieDcea^^ ^e laws of 
God, fbr winch he supposed them worthy of death, and ae- 
cordingly gave orders ihni tliey should be shot; but as no per- 
son seeming willing to execute his orders, he made the necessary 
prepa r ations for executing them himsdf, when he was stnm^y 
opposed by Antiher Quintral, who said that though the of- 
fence was certainly a great one, and tlie more so, as a similar 
one had not been committed since the death of Christian ; yet 
he did not conceive it to be a arime worthy of death. The rest 
being of the same opinbn, Adams chai^^ his mind also^ but 
ibfbade them to marry. Adams, upon this occafflon, probably 
changed lus mind through interest, for he will not suffer his 
daughters to nuuxy for tear of losing their labour in culUvat* 
i^g his piantatiop. ' 

.As we GGtald not go on board, I now searched for a watering- 
place, and found a very convenient one in moderate weather, and 
witli exceileat water. Each family gathered together some poul- 
try, hogs, goats, plantains, and eveiy thing the island produced, 
and* next morning, Davy being milder, we went on board, ac- 
conipanicd by the whole jxipnlation of the island. As most of ^ ■! 
them had never seen.a ship, they were nmch pleased, but soon 
gre^w MMicL I now gave them a whale-boat, in return finr 
their idmhments, some books, rasors, combs, and, in short, 
every thing they stood in need of ; but nothing pleased them 
.so well as the books : as they wished much toxead and wnte. I 
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']f)rop€r to refuse any thing their countrvmen offered : Auther 
replied, it was much mcnre improper to take things that thfijf do 
not iraot. While Adami wm ion board the lUp^. he gMre me 
A brief aeoount of the diffemrt ocxonreiiest that had tak^ phee 
Mpon the island; and, among others, he mentioned his divorcing 
rhristian and his wife, in consequence of having read in the Old 
Testament that marriages ahauM not be alloved 0111019 thote 
irhd were at all related to eaeh other, and that Ihey had lived a^ 
parate n. long dme. After a great deal of convcrsaliun upon the 
subject, I persuaded him to allow Diana, his daughter, to be mar- 
lied to Bdward ^^^uaatml, and Chriatiaii to live vith his wife^ both 
oT which he pronused to do; and caHbgEdwavd to Intn, he took 
him by the hand, sfiyirif^, " Come here, my son, you shall have 
my dau^ter Diana, and to-mori'ow we shall keep the wedding.^ 
I noir gave hhn some porter, wine, and qiritii^ to v^gak thcmw 
selves wHh at the wedding. Every person m the sinp was ao 
struck with tlicu- simplicity of nianntrs, tlie mildness of their lan- 
guage, and their modest deportment, that they were loaded with 
praents: They got nearly two htmdred book% of various de- 
scriptlons, from the offieersand ciww ;"»'ef en the sailors belonging 
to the ship behaved witli a degree of modesty in the prei>ence 
of these naked females, that would have surprised a Joseph 
Andrews. -John Adams now assembled his fiimily in order to 
take leave, winch they did in tiie most agbct i o n ete manner; , 
and so grateful were they for the lew things they had received 
finim the ship, that they ail kneeled down to kiss my hand, whkh 
t eould by no means permit. I promised, sfaonld I come again, 
to the island, dmt I wduld bring them ainie blaok cattk, and 
particularly some asses, of \n hich they said they were great- 
ly in want. They now went into th^ boat with some' re* 
luctance, partjcuhrly* one yoang man who wabed to ate 
his tAeoA hi -England, but hiB- mother^ with t^ors in her 
eyes, requested tlnit I would not take away her son; lior were 
we ourselves ^ee from regret, at leaving a people whom we 
eenridered in a moral poma of view* as fiur euperibr to aaj af 
the hunnm spedes- we ever bdisid. Two young men be- 
lon^ng to the ship asked me to let them remain upon the 
island,— a request I could by no means compiy with. A&r 
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•Miqg dwu Mie aiiM^g the jooli% w MdeailMi^ dM.wmdjMiQg 
frwh fiom th» mA mmi* . At m Mwbooidlraimd Cfi|»Hmi,w^ 

sent down our royal masts and yards, and made every thing as 
■mig as possible; f^. alter the expeneim of sevea voj^agea 
ibmid Ci^ Hofn, I an anthnffiwri to tiiat(pieiiaratioa 
aug^t to be made fot ttennj weallier attdl leaioiia <yf the year; 
and I am also of opinion, that ships bound round Ca])e Horn 
from the eastward^ should endeavour .to be oli' the Cape in the 
maajeatf as I have inviiriably < found easterly ^iiids at that, liliie. 
We ezperienoad a wry fine' passage to St 'Hakna, whcfte we 
refreshed the crew, refitted the ^ip^ and arrived safe at Dept* 
lord on the Idth July 

P, 6\ Adams told me^ that the island had been inhabited 
prior tp their settling upon it 4 for they had at several places > 
dug up great quantities of husoan boue^ .i^rhich induced them 
lobdia«a» ^Mt tlKiiv plaoas bad been epprofniated for the in. 
terment of the dead. They had also found below the surface 
of the eartli a great many images. I did not hear whether 
th^ had found any 'inetaia; but I recoUectedf after leaving the 
ifllandy thai die stones with which they sharpened Uieir tool^ 
i^^peared to have a yellowish metallic appearance; and also 
some veins of yellow metal in them. I much regret not havii^ 
euunined them more cilosdy, or bringing a pieee with ne.-^ 
One of the sailors gave a fU)l9i^ to be. tied round the neck of 
one of th^ c hi l dr en ; but before I left the island it was brought 
to me, to be restored to the donor, obsemng at the same timet 
that thsy had no use for it, and it would buy him scnnettni^ when 
he got to £ng^biid.. Old Adams inforsiedmc^^idieii tlie^ first 
setded on the island, that there were plenty of* fish^ but fear 

' some time before my touching this place, they could not 
eatoh any, and they thought the copper of the Bounty had poi* 
soned themalL I haf€ befoteobserawd, that theislard pasduces 
yams, lifid oAef escmlent roots, which we could hot find names ^ 
for. I presented them on my departure with some pease, barley, 
fiour, orange^ mek», pumjpkin^ £ekry^ and many other seed% 

' idnch I had saved during my voyi^, (inlei^ding to fpve than 
should I ever touch at the island). Salt is procured among 
tlie rocks, the sea being hove into the cavkies during the blow- 
ing weather, iskftihepsy and4i]Hhe-«ayaief the^u pio&ioas 
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«alt, a drcumstance very comman in warm cUmates. Tbe 
IttdBy wfaiob I wtr wm jigBoas and iw gnBiii Gtotge 
Voung carried the Bounty's anvil and mnfd fim the 81np 

Landings-place, up the steep tcx>t-patli, (wlu l e the Doctor was 
cacrjued up) ; the anvil was much aa I oould well litt, and lie 
Mjt he could faanre carried the anchor aba 



Names of Persons Jxrniid on Pitcaim's Island, 



JoHV md Maay * AoAxa. 
Utrimi tniniiar. 

Hannah Adams, do. 
Geoige Adams, 15 years. 


Robert Young, do. 
George Youqg, ddu 


Mrs Chris TiAli 1 niAlbBilMw wn. 
Tohai, . J. , 
Tohai, 1 

DEATHS ON THE IftLAND. 

• • 

John Adams* Ist witt* M oC tbe 

mountain. 

•f" An Otaheitffan woman, gtitSt 
■f An Otaheitean do. dropsy. 


TavMVAY OcTOBBA Cbrutiam and 
Wife*. 

Joseph Christian, 14 yettB, 

%.riin.{ :^ 491. Iclir^ i Z II Va 

Mary Christiau, » da 
Poly Christian, 6 do» 
Margaret Christian, 4 do. 


Charles and Sabah* CsaisnAH. 
Sarah Christian, 9 years. 
Fteteber Christian, 6 do. 
Edward Chriftian, 4 do. 

Maria Christian, t do. 
Charles Christian, 6 nioiHhs. 


Pleldiv Cfelittian, 

Isaac Martin, 1 ^ ^ i /a 

Drown, } ^^.s;^"^ 

John MiliH 1 
John Williami», ^ 


Maay Aav CauiTiAir, tpiiiBter. 


DoMALD and Sarah Maccoy. 
WiDiam Maccoy, 7 years, 
Donald Maccoy, 6 do. 
Hewey Maccoy, 2i cUx 


:^ Taimor, 1 

:;: Helaho, I Kaifld each other. 

:*■ Taralow, | 


Blizabbth Mills, widow* 

John Mills, t years. 
Mathew iVUUs, 5 do. 


; Manody, ) KOlad in a acofle iHlh 


± Tetohiia. \ ^^^^^ ^'^^^ } 
* BBoiiMBf ^ countiywomao. 


Avrasa md Catbbbinb Qoiwnut. 

Anther Quintral, 3^ ycar<;. 
Catherine Quintral, 6 months. 


James Young, 7 yem, > t\ 

John Quintrni, 5 years, j ' j 

Mathcw Quintr^d jim. drowned in a fit 

while fishing. 
William Blaocaj, diawnady fnaana^ 
John Mills fell oif the moontaln. 
* Sarah Quintral, do. do. 
Mathew Quintral, killed in a scuffle ar> 

mong themselves. 
BdwiMd Youif aob aMhnsa* 


Eowaba aad DnuB QvnramAU 

John iiointialf 1^ jam. 
Jaub (^irrmAb, spfaMter. 


Marv Young, Kpinster. 
Dorothy Young, do, 

Bdwnd Tonigy Mbibc. 


* Otahclfteia wodmii. 

f Com to thft lalaid with the mother. 

^ CtadMdtmiB* 

AH the rest English, and those horn on the island. 
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Art. XXI 1 1. ^ — Descriptim of a Volcanic Eruption in the /#* 
kmd cfSkmbmoa, By Mr G. A. Stbwart 

Ik April 1815, there oconmd on the idand of Siimbaw« a 

volcanic eruption, as ti eiuciulous, peri Kips, in its nature, and ass 
destructiTe in its e&iects, as any on record. 

The moonlnn haok which this look pboe ii cslkd Tanbom. 
Its mmimt k wkuUued to be m kt WWB. and in long. 119" 
E. Its basi' is of great extent; biti its Miinnilt did not to nie 
appear higher than i'roni 5000 to 7000 feet above the sea, whk:h 
winhes the base of the hill for three-fburtha of its extent. 

From the Ml to the lldi of A|iril 1815, the mounttfn emit- 
ted dust and irequent loud sounds every day. The dust cau- 

» 

sad a haziness oi the atiiiofi|^iere at places many degrees distant 
ftom Tanboia; and the maiM which were heard equally far off^ 
aoundad at Baema, (a town about sixty milea eait of the UH),. 
generally li^^t? the firing oi ihv kirgvst cvmnon close to tlie ear; 
at other tunes the noises were of a rumbling kind. 

On the n^ of the 10th, and monung of the Uthof A|ifil, 
die loudneis and frequency of die reports inereated. Tiie 
showers of greyish black dust which had been falling at l^eema 
increased so much by 7 A. M. on the 11th, as to produce there 
a total darknew. Thia complete darknem oontimied undl 
7 A. M. on die IjBdi, after wUeh die dust ftU in km and Jem 
quantity, and at noon it entirely ceased. 

Punuoe-stone of a brown colour was thrown out in immense 
^pantiiy «t the crater of the mountain. • Grieat Mda of it, with 
eeorahed tranka and branches of trees, were a fter w ard s AkhmI 
f heating in the neighbouring sea; and much of these were 
thx^wu up on the shores ol Jiaiiy Java, Madura, Celebes, &o« 
These dioab were tronfalesome, and even somewhat dangerous^ 
la dnps passing near them. The axmCiy diip Dispatch Ml in 
with many fields of this pumice-stone and wood, and was obli- 
ge to steer clear of them ; some of the pieces of wood were 
noted in its kg^book as being about «^ m tet in diameter, and 
of • very great lengdi.^ 

* Abiitiiged iium Uic Transactions of the IdVasuy tyQuicty o£ Bombay y voL iu 
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Tm« of gmt Me (nany fiom axty Id c^hty fisel ksng) ipcte 
lluovm mto die.aeii ; they 9^med to haye been sootflKd, and to 

have had their small branches and roots torn off. Some ol those 
trees I saw stkkiiig in the mud mmt the shorn of the bay <if 
Be giD i, ivith one end uppenaoMk. 

Some of the houses of the town of BeenM wm nalerialljF 
jurL'vl by the discharges iruiii ihe mountain. 
. It was reported by CapUia£at9ieU,of iheHooiMunbk Com* 
' piliyls <ruU5cr Beawes, that the earthguafce anffiiding thecnip> 
tioQ had raned m bank on which that ship struck, in a fdace where 
the Honourable Company s cruise Temate^ sumc montlis befai« 
it,h«lflaftted in safirty« 

The peof^IMiigf onthe peniasida fonsod by the nonntn 
.bad traded much in horses, of which thdr country produced a 
Very good small breed. Thou^ids oi' tliem and Uieir holies 
ir«f% acDoidiog to all aoeounts, destroyed by the oruptiori : the 
vegetafion wis nuntd* and Butltitadn of the peqala oUipd to 
emigrate in order to obtain subststenoe. 

I understand that at the town of Tanbora^ situated at the bot- 
Ions of the west side of the lantintBin, the sea hm made a per- 
BMiitttt eaBraaihnwiit^ borying that town to the depth of three 
fiithoms. 

Xhree distinct streams of a dark-coloured lava, according to 
the rqjMirt of lha paofda on the kkiid^ issued ficoin thehiil; of 
these I could obsem aawiriiing as I passed goiag to Bstna m 

Julv following. One stream on the east side of Tanbora seemb- 
cd to be emitting smoke and vapour even at tliat time. 

Dunng the darkness^ the sounds before desortticd wen paiti> 
ieukrly UmmI and Brequent At tunes, indeed^ ihsy wm so hnid 

as to produce momentary earthquakes of no inconsideridJe irio- 
jence. 

Ail tbk, while them was no wuid in any ctirsDtion in this 
ncighbomhabd of the mwmlBb» or at boom Jistawf .ftoni it| 

yet the sea was so violently agitated as to wash away some 
bouses near it on Sumbawa, and to throw on the b^ach near the 
town of Beema several large tndiiig boats idiat had been at an- 
chor in the bay. 

— One-ef tlie most remarkable circumstances of the erup^on is 
the experience of its ejects immense distances. At Samanap, 
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tm theymdof HadoMp in Lai. & and inXoiig. lir 57' 

there was, aoDordiDg to the informatioa I received from Mr 
Liddel, master attendant there, and who was at Samanap at^the 
time, total darknw, in oonoequam of the falling dust, from 
5RM*orthellth<^A|»iluiitilll A^ldLoftholiMi. The 
explo^Qs were very loud at that place, and wm heard for se- 
veral day& 

At Somabaya, the darkness was complete from about 6 P« M« 
on tlie 11th until M. od the IMl The aoiindi were doi* 

scribed to me as being exceedingly loud. They had been heard 
at Somabaya, and dust had been observed to fall for several 
days befoie the llth* durtog which time the wind was eastwoidly 
end ligiht: on the aAemooo of the llthj it very thick base xe* 
sembKng a doud, was observed coenng ftom the eastward. It 
proved to be the cloud of dust from Mount Taubora. The 
anchorage in Somabaya roada ia in lat» 10^ \4i S. and in kmg. 
1 15r 68^ £^ i about five dcgreee diatent ttm Taubora. 

Kmilar but slater expects of the emptkm were feh at Batavia, 
in Lat. 60* IC S. and in Long. 106° 51/ E. ; at Java Head, still 
furtbtfofi; being in Lat 60« 4$' S. and Long. 105<» 11' ; at 
Bfinto^ on the khmd of Baiea ; and at fienooolen^ or Simb-^ 
tra, in Lat 48^ S. and in Long. ICS* W E. 

At Macassar, in Lat 5^ IC S. and in Long. 119" B8' E. the 
effects of the eruption were feit nearly at the .same time aa at 
Somabnyay but in a more violent dispee. 

The exptoflbitt ftom the volcano were so violent there, as to 
astonish evei j one ; they shook the eartli, and broke panes of 
glaaa in the windows of several houaea. The cloud of dust waa 
aaaneoniiif^imi tfaeaoiit)i. There waa no wind. 

Wilb . Tkw to a>«rtain the quantity of durt falling in a cer- 
tain time, Mr Paterson, surgeon of the residency Uiere, put a 
taUe into the open air for an hour, between 6 and 7 P M ., at 
^dnoh time thfrdnat ma Miog in graat quantity, and the dark, 
ness total. The dimendons of the surface of the table were five 
feet two inches by iour feet eight inches ; the quantity of dust 
wfaieli tell upon it by 7 P. M. waa gnuns-at Beema f the 

quaatity.ofdoat found lying on the ground after the eruption 
ms guessed to be at a medium of three inches and a half in 
dqpth: at Somabaya the depth of it was sQmeibuj^ less. 
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At tlMSnlfliid ofTcnMte^ in Ltt 0« ly N« md in Long. IW 

fff E., the explosions were distinctly heard about noon on the 
11th ot April ; dust was not perceived to fail there, nor did any 
person notice that that day, or ray one of tfaow inmiedkitflly M> 
iowing, was an all darker dian oidinary. 

In the island of Amboyna, on the 11th or 12th day of April 
in the same year^ a violent earthquake was felt. In the ground 
of a gentleman nenr the GovenmMOt4ioii«^ the earth was ob- 
served to cpen^ to throw out a guflh of water, and iniwmHatniy 
after to close. The sea in the neighbourhood of Amboyiia was 
violently agitated during that month, rising to high-water marie 
and anking to low-water mark in the eourae of ten minaiCA.' 
For ieveral dftfi, at (lie same time, the sun appeared (aooonfini^ 
to a letter from the late Lieutenant White, of the Bombay ma- 
rine, then at Amboyna) of a green colour, encircled with a haze« 
Fort Victorin, on Amboyna, lies in Lat 4ff and in Long. 
Its* 1^ B. 

The inhabitants of the island of Banda, one of the Moluccas, 
experienced shocks ot an earthquake at tlie time o^' the eruption 
of Mount Tanbora. 



Akt. XXIV. — Some ObscrvcUlmJs m ilte iSolar EcU^e^ 8ep^ 
tember 7. ISStO. By Thomas Johksok, Esq. 

I^OR several days prior to the 7th, I cxanuued the sun with a 
reflector, in order to see whether or not any spot^i were on the 
diae; but none ooidd be seen. The morning of the 7tfa w«B<lear 
and fine; th^ had been a dense fog in Ihit nighl. At 6 A. M. 
the thermometer in the shade stood at 5^®, a little wind S. E. 
by S. At nine the thermometer reached 66^ UCK, wind S.S. K. 
At 10 thermometer 64^^ fresh wind S. by W., thick fleecy 
clouds^ at a low elchration, gliding rapidly before die -windi 
11 A.M. theriiionicter65" : 11 1» 49', thermometer 69°- At mxm ' 
very cloudy, therm. 70°, increased at Oh T P. M, to 70|; 0i»28r 
69®. At0^5r first observed the sun, faqtbyno means deaily^n - 
oonndersble portion was then eclipsed: large massesof dark doada 
risinjT f rom the S. very soon obscured the sun n^m. The next 
•time there as an openings (I did not note the tune, but beheve 
it was about 1^} and the sun was for about five nunutes toler- 
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Mr Johnson on the Solar Eclipse, ' S9S 

ably clear, I observed with my reflector a slightly palish light on 
each side of the moon, near a, 6, where the extreme points, 
or apparent horns of the crescent of the sun, were in immediate 
juxta-position with the moon ; the streak of light on the east- 
ern side being rather lighter and more extended than that on the 
western. When I first saw this appearance, I supposed it to be 
some optical illusion, or the consequence of some defect in the 
specula of tlie telescope ; and, in order to try if either of my 
conjectures was right, I immediately took another glass, (an 
Achromatic of DoUond, with a spray shade,) but before I could 
get it adjusted, the sun was again obscured *. 

Towards 1^ the heavens became clearer and brighter, and 
tlie eclipse was again visible for a short time, therm. 64^. No 
appearance ^vith either glass of the bright appearance on the 
moon. At 1^ 42' P. M. I observed V^enus, with the Baked 
eye, and very clearly with die Achromatic. About this time 
(the therm. 61** 25') unsized paper, thickly smeared with 
pulverised gunpowder, and made very dry, could not be fired 
by the sun''s rays, collected to a focus by a powerful double 
convex lens. A gentleman in company thought he perceived it 
smell as if burning, but I ccjuld neither smell nor see any 
appearance of its doing so. Very soon after this, a black 
cloud again put a stop to our experiments and observations. 

* I annex a rude and hastily sketched drawing of the appearance, as correct as I 
am able to recollect it An intelligent fViend, whom I have seen since the eclipse 
took place, mentioned to me his having observed the same appearance (for about 
one minute) with a common telescope, with a smoked eye-glass. The appearance 
of the light streaks vanished as my friend was observing them. I thmk I observed 
them from 24 to 3 minutes. 




The different hours noted in this paper arc in Mean Time. The thermometer 
hung at about ^0 inches distant from a north wall. 
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804 CaUmei Bemtoy on the Dmtnal VarkUHon of iiie Needle. 

Thermometer as before. I was informed that several domcstie 
fowls in my yard went to the place wherein they roost, as if for 
ItMl potpoaey hat dUl not acloiiUy per^ At S>> 1^ web«d«iio> 
Aer gleam; tonefa paper was NadBfy bonit, liy bdpiif kiiiw 
At 3T it instantly inflamed with intensity. About 2^ 4S' the 
sun became so much obscured by doudfl, that little could be seen, 
floi m it contiisued tiU the edipie im ovar, except iat dioiit 1| 
flmi. just bcAire IL The theraionMr gradoalfy iM 
64 30', or a little more, but reached no higher during the lift* 
mainder of the day. The gloom at the greatest occultation was 
ta the fuU as coDMderaMe as I had tfXpe^nL I thought H ima 
equal to the tinlight, when the son is fhmi 6^ to bdow the 
horison. Venus, I think, becomes visibie when the suii'^s de- 
pressidi is or 5^. 

m stpk. law. I 



Abt. XX V.*— QiMir<0ri^ AbHrad qf ihe Dkmud VariaHon ^ 
4W Magn/Mc Ntedk^ By Colonel Beaufoy, F. E. S. 

IfatfVKLr Mean Yaaadon of the Magnetie Needki 

Variation West 



£ Morning, 
May^ < Noon, 

( Evenintr, 
f Morning, 
June, -< Noon, 

Evening, 
r Morning, 
July, < Noon, 

Evening, 



Bam and Evaporutkm* 





Kaia. 


Evi^Knr. 


May, 

June, 
July, 


Inches. 

?5.383 
1.724 
1.936 


Inches. 

4.^70 
4.391 
3.950 



24^ 30' 42" 
24 40 08 
24 33 00 
24 29 50 
24 39 16 
94 33 48 
24 28 41 
24 39 00 
M ^ ftS 



MeanJEteai. 
May, SSl'M 
June, 58.47 
July, 60.75 



Latitude, 5r ST 4!4".3 N. ; IxMi|ptude west in tiuie, 1' 29. 
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' Proceaikngs t^'tii^ UoycU Socieljf qf JEcUnbur^ $06 

Aug. 10. Immeraoii of 3u^( 11^ WW^mmn time ai Biuhcy. 

piter^'s Sd Sat. (11 14 51 mean time at Greenwich, 

Aug. IS. Immersion of Ju- ( 13 52 27 mean time at Bushey. 

piter's 1st Sat. ( IS 5S 4S mean time at Greenwich. 

BirSHSY HSATH, \ 



Abt. Proceedings of the PUyaL Sockhf ^ Edin^ 

hurgh. (Continued from Vol. III. p. 188.) 

June 1. 1820. A N abstract of a mathematical paper by Pro- 
fessor Wallace was read. 

In the year 1808, Mr Wallace communicated to the Boyal 
Socbty a paper on the Quadrature of the Conic Sections, and 
the Computation of Logarithms, which was published in the - 
6th voL of its Tranaactions. In that paper, general expres- 
rions irere given far the reciprocal of any elliptic or hyperbolic 
sector; also for the r eciprocals of its second and thiid power, 
and analogous expressions were investigated for the reciprocals 
of the powers of the logarithm of a number. These were found 
by principles eX once simple and elementary, without any xe* 
ference to ibe ihiadonal or other equivalent calculus ; and, un- 
like the ordinary series, which in some cases converge too slow 
to be of any practical use, tliey are always applicable. In the 
paper to whidi this notice ipefers^ the; same dementary princi* 
pies are applied to the invesligatiDii of new series^ for the simple 
powers of the areas of elliptic and iiyperbulic sectors, and for 
the logarithm of a number, and these are at once simple and 
symmetrical in Am form, and univemdly applicable. From 
die general expresrion fot liie area of tlli$ siNstxir of any conic 

section, we derive the following for the arc of a circle. 
Let a denote any arc which the xad. =: i. 

Put V fiir 1 — COS. a 

It for 1 -I- cos. « -I- ^ i;oB. | a 

■W ftr 1 + COB. I « + f «dS. i a 

n" for 1 + COS. | a + ^ cos. | a 

fiir 1 -h COS. I a + 8 COS. a 

and SO on. 



I 
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^96 Jt^roce^dmgs ^^/^ Mo^ Sockkf qf 'EdMur^ 

^ ^ n ^ nn' n n' n" n u u n" ^ 

The wcgmskiosk fiir dU&ptic or hypeibolk ireai, and fbr die 

logarithm of any number, are e xactly of the same form. 

The terms ui this ex{>ression are tanned from the cosiDes of 
a terieB of arcs or aecton^ which constitute a geometrical pio- 
gKtHiNi. Ill fake Manner, the temis of the expreanoD fixr an. 

elliptic or hyporbolic sector, aie ibi uied ti cjin a series of abscis- 
sa? corresponding to elliptic and hyperbolic sectorSy each of 
whksh b line-half of that before it These afasdssee aie found 
by precisely the same fcnrmtila in the two curves; and in the 
beginning of the })apcr, general theorems are investigated, 
which e:&pres8 the relation between the co-ordinates correspond-, 
iag to an elliptic or hyperbolic sector, and those whidi oar» 
respond to any muluple of that sector. The theorems are de- 
duced from a single property common to budi curves, without 
employing any geometricai constructions, and without mtrociu- 
cing impossible quantities 

Mr Thomas Allan read an aooount of a Petrifiictian fimnd 
in the neighbourhood of Edinburgh. 

At the same meeting, a paper by Mr Hercy was read, Osk 
the effects of iqeeting a solution Opium into a Vein, in an 
ancsnaious nervous affection. 

At the same meeting the ^ullowing members were ekcked : 

CaoBt BflrtboDec 



JMU BndHBift* If* OiBi^ 

Baron Ton Bach. If. ShimeBbicfa. 

11. Bendim. Count Volta. 



M« SlmoiidL M 

OftBtXAEV MWMBM* 

Mm Hay, ymgiu ai lUgrttoib Dr BaUia^iAL 
Captain Iklbat Hay, B. N. 

The Society adjourned till November next. 
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AnT. yiX\U.—Proceedmgf of the Wemerian Natural Histaiy 
Society. (Contiiiiied from p. IM.) 

Ay^nist 5. 1820. R SivRiGHT coinmunicated to the Soeiety 

a short accouiU of a series of experiments he had made on the 
teak wood, (in cobflnnatiioii of thooe pievkmsly made by Dr 
Woilaston,) from vbidi itappears^that itooatamftacoiinderdbfo 
quantity of silica, specimens of which he laid on tfic taWe. He 
intimated liis intQAtion of examining otiier hard and heavy 
WDodsy with the view of disoovering their cointitiieiit parts and 
other propertjea.-'-'See p. 418. 

The Society adjourned till November. 



AftT. XXyilh— Proceedings CemMige PhOoeojpkkat 

Society. 

As tlie following abstract of two interesting papers, read by 
Mr Heracbel, bdbre the Cambridge PbifenphkMi Sodttty, did 
not Teach us till after thai part isi our nmnber itm foetadf 

we avail ourselves of die present opportunity of laying it be&re 
our readers. 

April 17. — A peper hj J, F. W. Henehdl» waa rml» 

rays of Light by plaies of rock-^^stal, as connected wUh €i?r« 
tain peculmrities in its crystaUinc Jbrniy S^c. (J-c. • 

In this pi^i^ the author has entered inlio an examination of 
diat peenHar iwiety of crystaffintioa in quarts, lo.iihkih Haiiy 
has given the name Plagiedrai. The peculiar faces which cha- 
racterise this variety, are situated unsymmetricaliy with respect 
to the axis of the primitive rhooiboid, and in the same crystal 
umfbrmiy appear to lean aa it w«re in one and the seme direo* 
tion around the adjacent summit, while m dtfierent crystals 
these directions differ. Mr Herschel has found, that the direc- 
tion of these faoe8» in ail such crystals as he baa been aUe to pro- 
cure, is the nme irith that in which a plate eut fifom dMm at 
right angfea to the aus, tuma abeat the plane of polarisation 
of a ray transmitted along tlio axis. Prom this invariable oor- 
mpondance, he cou^udes^) that the fbn;es which .produce the 

vol. III. i«o» 6. ocTOBSB ISJMK n d 
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t|6 Proceedings ^ the Cambridge Fhihsopkkal SockHf* 

wii l Bij piMnompna m dn mm witb* or in mm wmy de* 
piJlBHt M, tiMW urUeh liave opertled m pfOfctudng tbeie an- 
gular decrements. 

jKmr A paper bjc J. F.W. tfoschel, £wj^ .wa^ read^ 

Tht ol^eot «C dtfs paper U to JmiWf that amxmg crj^als Wtdi 

one axis of double refraction, the utmost diversity prevails ui 
tbt scale of tints they develope on exposure to a polarised raj^ 
mA dttt tkcsr aclkiii in pnlariiif the 4Uki«iitl7 colomied nja^ 
kfc^ MMMtpMportioMl m aDof dieoi, or regulatied lijr any 
simple or general law. The miuerais confounded together un- 
der the fxunmop name of ApophylUte, are a strong exopi^ of 
tliia^ In CM vmatij oi this body, the mya of all ccdoura ave 
pohrned widi imtly equal energy, the aBgfat ma ammm of 
aptipn falUng between the yeUow and green. In a second, the 
polaiiziag enogy deicends npklly from the led to the yellow, 

^B^^^dP(? IftllBli^MB^ S^SHBIMbKbI^SIp 4MD^l ttil^^Si UKBi^ flii^Jl JBJ^J^P^S ^^ft^p^^^^j^ 

to the violet, where it exceeds the action on the red. A durd 
has a mimmunt and almost insensible action on the indigo, 
fipMidaolikiBoraises ra{Mdly on botb adea oC this colour^a^d 

^j|IH(I^^Bf iQflfc IDBd- t^^MHA ^NflL^ ^^fcy8^ ^W^jJIilrtt IRB^^Ka ^3^8i(WK& ^d^U^B^^ ^KHi^ 

rieties ail exhilnt circular rings, whose tints deviate enormously 
fipom Newton s scale, (in which the action increases regularly 
ftom the red to thaTiplety) a^ weea aU finind united and oo^ 
iMng ma single oystal: aMdMr inMMe of detriadon fiom, 
Newton^s scale is produced in the hyposulphate of lime, (a 
crystal with one axis). From all these Mr Herschel concludes, 
dUfrthe law of profortifMl aedon on the diierendy coloured 
rays m all crjratab k olterly nnfiidri , • ooBohdoii'to ulucli 
be had been before led by observations on Hochelle salt. 



A&T. XXIX.---SCIBNTinC INTELLIGENCE. 

I. NATUMAL FHIIi06<mV« 

Ai«noiraiiY« 

I. Observatory at GbUingou—MiMn new observatory at GdU 
dagen, whidi was aonie ycaffs afo eain|i)eted under the diven^ 
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of the tManHad M. GausB, is^ iiow provided with £xed 
imeuts of hi^ pecfeotioa,, viz. a mendiaA^ckck 
add ; and aaother laaridiHMniB and tnaAiattMMamm^ bjf 



dfwrybed in the literary Gazette of Qdttingen, (GbUiagishe 
Gelchrte Jnzeigeny 1818, p. 1251 ; 1819, p.- ; iSSO^ 
p. 905.), m to porlact, that the two last shaii^ under fiivoiuw 
ahb fanmoMCanoM^ at nooii» itaoiof dia ftiislktr fmiof the 
fifth magnitude. A regular course of observations is earned on 
at the observatory. M. Gauss, in concert with tha aatrono^ 
iMtaf fouBor five other obaenratorie^ hat been carr^goa 
ftracmthnvaaeneaof obMTvatiaBs uponafiadl phn. The 
object of that plan is to determine the difference between the 
meridians of the observatories^ by observing the right ascensions 
cC the mooa when she passes over the meridian. The moon is 
iimlly eompaiad eadi n^g^ fiom the first quarter till after, the 
full widi thms tara Qnreviously selected and before announced to 
^ the five astronomers) near the moon, and almost on the same 
fianJlel. The harmony of the results has been greater than 
was eixpeeted, and is in some, cases very suiprisiiig^ as in the 
fidlowing examples : 

MifUim JDfgkimce lmi wt f9{ % Oottmgm mud JT o uy i siy , 



1820, Feb. 22. two stars, • • . 42' 10".8 

April 21. one star, - - • . 42 12 .8 

512. three stars, ... 4»l»S 

50; two slarsy <• • 40t 1% .9 

26. two stars, - - . - 42 10.0 

MerieSan D^fitrmce beiwem GSMngm and Darpai. 

1820, April 22. three stars, . - . 6T 

23. two stars, - • • . • 67 8 .6 
£5» two stars, . • - - 67 5 .8 

^ Comd of' 1819^-— This comet is esqpected to arrive at ita 
m m pwilwiiBH abesiS diaviddiaaf MffWIStf but it will ha 
was njuly viable Wl that time in any part af Bwwpa. Bcfiwwit 

n^hes its perihelion, it will be too distant from the Eartli, and 
iSterwards it wiU be too far to the south to be seen in Bjimpe 
^ the aowdim iMaqphaK^ hom««r^ it iiU sbbo^ sind 
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400 S€i0mlii^ hiMigmx. 

at the end <^ Jane in S. latitude 7T, its light will be more than 
^6 times as intense as when it was discovered at Marseilles on 
li» tSkfa Novmbor 18ia The IblkH^ dcMOli hcve bem 
Mueed hj ]>r Bnnkley ftom daee ub e cryrti o iM nadeoB die 

meridian, on the 4th, 5th and 6th of July, and further cor- 
lected by obiarf«taoiis oa the 4th, ISth and ^KHh d July. 

Perihelion distance, - 'O.S41051 

Longitude of node. .... 9» 3" 4^ 44- 

itiijm^ ^ mf^M'' 

Piece of perib^ .... 9M7«5rr 

Motion direct 

Figutr ofUkiB AiN^M. Mosotti, in a Memoir oo the 

Figure of the Sun, after giving anaij'tical expressions for the 
homontal and vertical diameters of that planet, ccnnpares the 
nduee wUcb they fiiniiah with 1688 obeervetiotie of the sim'e 
diameter made by M. CSesaris, and he arrivee at the seme oqii- 
cluaion which M. Littrow had deduced from more than 400 of I 
Maskelyne's observ^ations, viz. that the sun is elongated towards 
ttspokiy},. ^hedeteriiuiieturaiof M. Pia«»aiid thea{^^ 
catkm of M. Moeottil^s ftmnube to soiiie obeenratioiia of M. Car- 
lini, give the opposite result, that the sun is flatteaed about 
at its poles.---JSJp4einmc2M d€ Milan, 18^. 

Oi*TIC8. 

iiae ehsen^ atGenevaop the 17th Septemberl818» at 10 o^dock^ 

P. M. by MM. Jurine and Soret. A bark near Ikilerive, at 
the distance oi about 4000 toises from Geneva, was seen ifi- 
]imdiuig to Geneva by the ^ bank of the lake; asd at Ae I 
(wme tioie, an image of the saila was obeerred above the water, 
which, instead of following the direction of the l^ark, sejiarated 
£KQm it, and appeared to approach Geneva by the right bank of 
the Um,*-^ image moviagfim east to weat, wUe tlie baik 
moved from notth to aoQtlL When the iflMipe ifl|iaHeed firam 
the bark, it was of the same dimensions as the bark ; but it di- 
minished as it receded from it, ao as to l>e reduced to one half 
wiiep the mhay eeaaed>-V(wrfi. 4$ Fi^fmgmf Mace Ififl^ 
torn, xc p.. fl7. 
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MAGllBTiaM. 

5. On the Dip of the Needle and the Intensity of tJw Mag" 
mtk Force. — The following observations on the dip of the 
neodte .and the btmty of the m^pwtic fime^ hsve been ^ 
lectedand calculatied by ProfeMor HimHam 





Dip. 


Intensi^ of the 
Magnttle Foioe* 


Dill. 


Intanaty of the 
llCgiwtic PoMti 




V 0 


1.0000 


Harclatond, 82*49* 


1.6989 


Mexico, 


4t 10 


1.3155 


Davis' Straits, 83 8 


1.6900 


Paris. 


68 38 


1.3482 


RAflin'sBaj, Bi 25 


1.6685 . 


London, ' 


70 33 


1.4142 




1,7349 


Christiana, 


72 30 


1.4959 




1.6943 ' 


Arendahi, 


72 45 


1.4756 


85 54| 


1,7383 


Bra&sa, 


74 n 


1.4941 


86 9 


1.7606 



6# Magnetie Equaior.^^'hL lforiet» in a Memoir oq Tcr« 
vertfud Magnetisniy has diewn that the niagiietic eqiiatoP cuts 

the terrestrial equator tzvicCf and is once a tangent to it. It un- 
dergoes different inflexions, and does not derate moie than 14** 
or Iff* en either aide of the likia 



^ HYDlOBYXAKlGe* 

7. Ih' Coaics Hydrostatical> Balance, — ^The object of this 
instrument is to ascertain the specific gravity of minerals, &c* 

without the aid of cakuktion. It is nothing more than a oomttOB 
8(eelyaxd» the Aorterann of which ieiindMded^wlnletheloiigHr 

arm has engraven on it a scale, every division of which, reckon-. 

ing from the extremity of the steelyard, is marked with a num- 
ber which is the quotient of th^ length of the wbde scale, di^ 
▼ided by the distance of the dhiaion ttoA the end. Thus, % is 
placed at half the length, 3 at one-third of the length, and so 
on, up to tlie specific gravity of platinum. When the instru<» 
ment is used, any convenient wdght is suspended fay a hook 
ftom the notdi aft the end of the longer ami* The mineial is 
then hung at the other end by a horse-hair, until it is in equilibno 
with the weight. It is then immersed in water, without chang- 
ing its place on the steelyard, and an equilibrium is obtained a 
seeond those fay dnfting die wsighti and nhen this is €ibtaiiled» 
the hook of the waght will point out the specific gravity on the 
scale. ' . 
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8. Velocity of FhmU. — It appeiiis I'rom the experiments of 
M. Lebot, that the adhesion of water and alcohol to glass di- 
nilnyies in pioporticm bs the tanperatmre is inmased ; and 
that ttochr tlf e iaiiie pmsura, a jet of water wUok escapes by a 

vertical tapilkry tube will rise higher as the temperature be- 
comes greater.— -^t^. Umvers, Mars p. 225. 

METLOKeXOGr. 

■ 

ithm»mtlmie stm 44 IAverpooln^T\i^ nm meteor nm 

observed by Dr TVaill at Liverjiool, -e«i the evening of the 30th 
of March 1820. about lU o'clock. The uKwn was then aboot 
W*^ .^bfY^ the', southern horusoQ. Th^ atmoapbere waa Qeaily 
ealm, but rather, xloudy^ and obscured by a slight hase. A 
wide halo, faintly exhibiting the prismatic colours, was described 
round the moon as a centre, and had a small portion of its cir-. 
ciunftreoce cut oft* fay the hoinzoxL I'his circular band was iiu 
leteected' by two small segments of a larger drcle^ whidiy if 
coniploted, would have passed through the moon, and parallel 
to the horizon. These segments were of a ]>aler colour than the 
first mentioned circle. At.lbe fNMnts of intensection appeared 
two pret^ wdl iMned liuwiKms disos, eqsalliiig die »ooar m 
ajce, but less brilliant The western paraselene bad a tail or 
eev% which was directed from the moon. The coma of the 
eiiitffirn fanMelene. was much iees distincUy marfced, and wm 
seen lest -in the adjoioing segment of the ]af]ger «irde Vow 
long the meteor lasted is not ascertained. Dr Trail Ts at ten- 
tkn was directed by a friend to an uiuwimI aj^peajranoe in tlie 
Aj abottt 10' oVIoek I and then these {dbeoomena wm -visiUb 
to Urn and sevml dfaer individuals finr abofe lialf an hour. 

The whole gradually laded away. The accompanying figure^ 
Plate iX. Fig. II. will give a tokraUe idea of the meteur. . 

10. Mftforie Simies in the Form of Leaves. — A meteoric 
substance like black paper is smd to hav^j fallen neai* lionden in 
Obttriand^ on the Slst Januwy 168& This fast led if. Voo 
GrctlhuB to iiK oguise it in a substtmce Hi fans own nuBsuBB* 
which had a label attached to it, stating it tu be of meteoric ori- 
gin. It is a mass of black leaves resembling burnt paper ; but 
it k harder, brittle, and coheres together. It has been found 
' to consist of oficai magnesiay iron, some tnckel» and tnces of 
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An/fL qyf PhiL No. 91. p. 68. 

ramids or fragments of spheres, whieh had hem broken hy 
some explosion^ aod die cleavages of which always passed 
tkrough the centre of the sphecifc^ He feeqiMOtly looked ki 
yma for the original s{Aese, but nerer iihwrv e d it till the 4di 

July 1819, during the dreadful hailstorm at Ba^onniere^ Some 
of the spheres were ilfteeu inches in iMi:\jmii^&m*'^MibHoiiL 

Id. Hetghi qfMeUors from which Meteoric Stones are prb^ 
jectetL-^AccfX&Dg to the observations of M. H. Dutvoehitt, 4he 

CharaouYiile, in the department of the Loirel, on tbe S6d No- 
vember 1810, was about 14,724 toises. Mr Bowditch found) 
tbttt the perpendiciilar altitude of the meteor which duchaiged 
the neteoric ttxaMt at Wettan in North AaMricai on the 14A 
December 1807, was 15,S60 triies, (ur about 16 UMlefi^/ourfi. dr 
Phifs^ue^ Mars 18^» torn, xc. p. 2^7. 

n* CfiCBOSTET. 

IS. Five New Alkaline Bodm^VL* Van Mons has annouiw 
ced, that Dr Brandei has diemnefed mm elkaHes in the feUoww 
rag plants, vi«. Dahtra Hrm m ot tm n^ Hyoscyamu9 niger^ Acq* 

nitum napelluHy Atropa belladonna^ and Cicuta virosa. The 
alkali from die At2*opa lie has found to constitute the ingre. 
dieiit wUeh gm that pkuit itft ^peeofier prapertiei. Its eotout 
b bnQiant wMle. It crjMolfites in kng aedBei; it ta et c l ig% « 
and slightly s^^luble in water and alcohoL It withstands a mo- 
derate heat. It forms with acids regular salts, and neutralises 
iioenBiderabie|iviipor6onofadd. ^ti^nibatfr^tfAri^consiiteiAr 

Sulphuric acid, 3f).52 
Atropia, ^i8.9<5 
H:atefi» MM 
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r 

AtmpiE and poMBh nubrad- togethcf tnk istpoied to a vri 'hcnty 

yield jushes, ^vllicb, \vhen mixed with muriate of iron, strike a 
jUvely red colour. The alkaii from the Hi^ost^aimm mger^ even 
when h mto d to ririiMii witk chiiffwml, ia nol mOj otlmiL II 
cfyiUKMi Wk iott^ piimi, and whan aatniHfted willi sulphnie 

acad^ and especially ^nth nitric acid, fuiiiis very characteristic 
aaUi i 8i^n datum, (k Fharm. «]kd j^ihi. FkiL No. 91, p. 60L 

14. Curkyus Eaperlmmt with According to Van 

MoDS^ if we dissolve some iodine in muriatic acid, and pour am« 
monia over the soluticni, so that the two liquids do not mix» die 
iodine will in a short tinie crystallise between the two fiquids, in 

fine pyramids, haying their bases turned towards the surface oi 
the liquid. 

of C aid urn. -^This singukir subataiice, oluaincd in Derbyshire 
many years ago^ has been recendy examined by Mr Smithsoo. 
It formed a vein ahoot an inch wMe in a coarse 8fadU4imestane!» 
Next to this suhatanoe was a layer of crystals of solfdnffet of 

lead ; and between these and the limestone-rock, :t la\ cr of cry- 
stals of carbonate calcium. This compound substance is so 
hke fine, compact grey fimestooe, that the ^e cannot 
them. Its qpedfic gravily is 8.750, and it consisted of 

- Sulpliate of barium, 51.5 

Fluoride of caiciimii -48.5 « 

This mineral,'' says Mr vSnutliiKjii, presents us with a re- 
markable case of combinatii)n, that of a Boutral salt with a body 
' a whiich is not a salt, but belongs to an ofd^ which is analogous 
4o matalUc ooddas. t lum met with another inatanoe of tha 

kind. I have exaniintil transparent crystals composed of anhy» 
drpus sulphate of calcium, and chloride of sodium."" — Afm, of 
PAt/.No.91.p.49« 

16. Flame of Hydrogen rendered » luminous > — Dr Hare of 
Philaddphia has rendered the dame of hydrogen luminous hke 
* that of oily fay adding a small quaiUitjof oil of turpentine to the 

usual mixture for generating that gas. The light seems f^reater 
than that of carburetted hydrogen. He ibund also that tiie ad- 
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ditiun of ^Vth of oil of turpentine to alcohol, gives tins itmA the 
property of burning witii a highly luminous ilanie, and iliat 
there ib a eertun point in die proportions, when the raixtiue 
boriM witfamit m^ike^ like a gas light SOUmma^B Amerkm * 

Joumai of Science, vol. n. p. 172. 

17. ImUaiiont Meteoric Iron. — In order to imttete the 
Siberian meteorie mm^ Mr ^kdort and Mr Aiaday land 

some horse shoe-nails with 10 per cent, of nickel. The metals 
were found perfectly copalHiied, and when polished, it had a 
jeUow.tii^. It waa lets rusted in a moist atmnnihqpB than 
pure iron ; favt what ivas very singular, the same quon^ty of 

nickel, when alloyed \viih steely accelerated its rusting instead of 
pievenUi^ it. JouriK qf Sckncey IH* p. 3215. 

18. Method of making Wootz. — The following method ol' 
making wootz is given in the paper just quoted. Fure steel in 
small pieces^ or good iion mixed with diarooal powder, weft 
heated intensely for a long time, and fimned highly crystalliilfe 
carburets, composccl of 94 30 iron, and 5.64} carbon. This be- 
ii^ broken, and rubbed to powder in a mortar, was mixed with 
pme ahmiiie, and the wbofe iatansdy faaatad in a close cnwiUe 
ibr a ooBsidefdble time. The rssult was a fafittie alloy of a 
white colour, and close c^ranular texture, consisting oi (>.4 per 
cent* alumhie, and a portion of carbon. When 700 grains of 
good steel, and 40 of the alunune aUoy, wete fused UtgefdMot^ 
thqryieUed a food omlkable button, wMch btdng forged into a 
bar, and pohshed, gave, by the application of diluted iiulphuric 
acid, the beautiiul dama&k wiiich is pecuiiar to woots; and which 
woots retains even after repeated fusions. A saosnd yrfi"PfR 
obtained finm 500 graias of the same sted, and 87 of the alo» 

mine alloy, possessed all the apprec lahle characters of the best 
Bombay wqqu. Jaurn q^' Science, No. 16. p. 

19. Devehpement of Heat hf/ freezing. -^H. T. do la Bechc, 
Esq. has published in the BibliotJieqiie Universeile^ for Janu- 
ary 1820, p. 6. an iagoBMiis matiiod of eihihitiwg the heat 
wUeh is developed by water during congelation. Having pla. 
ced two parts of olive oil above one of water, in a glass phial, he 
exposed it to a temperature ot !!• of Falirenhcit In a hhort 
time the tempevatars of the water dasoeoded bekrn but ra. 
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mMaiA^ 'Awk^^ 'v^^^ The 0!^ W«mr« 

tmuiied liquid, though exposied to a degree of oc^d muck 
greater than that at \vluch it freezes, and did not freeze for two 
or t^iw boon after the waler i^pfMaved to be fnogfln. This eE- 
ftet mt cnriiig to the diseogageiMit of Ibe ItlttI hint cf the 
water, during iu convendon into ice. 

ia A ^Mo k ^igaimtt C^ n ^ utm 8mbim^.-''-4A the^otmeof 
hm <KptriifkmtB on gluten, Dr Taddei ibmid, tfaiit wheatenHoiir 

and gluten, lediiced corrosive sublimate to the state of calomcU 
and thai ooDxiderabie quantities of a mixture of iiour or gluta% 
mth ^omwiw wihttmala, nnght ba taken by mamk itU^MHui 
my ngnrifms eieclt. la this way, fiwDtoeii gfaias of aufa&Mle 
were given in less than twelve hours to rabbits and jxjuiti v 
without uyuiy^ whereas a fiiagle gcain would iiave been fatal, if 
taken aku la oirder to render a grain of the comtive auhlU 
mate innocent, 25 grains of fresh gluten, or IS of dry gluten, 
or i'rom 500 to 600 grains of wheaten flour are necessary.— r 
Giornak di Fmca^ ai. p. 375. 

381. Chrome the characteristic mgredieiii ofMeteork Stones. 
<M^ickel Itas hitherto been oansiiiered as die most charactenatk 

Wft^Hai^Atf'Kn^^tfAa^ ^^^^ aa^^^^^^^M^asa^a ^^fttf^ai^^^Mi li^^M^^BAa^^^ 2a^^^K I^^^^hi^ ^^^^asa^^l ssn ^^^^ai^^ 

^hi^^jjbkJi^^i^ ^^^^i^m^sj^^j^j^ ^Ms^^L ^^jbij d}d^^ H^^^^bik (U^i^t ^(^jt^^ Dfttt^^t^mpt^^ ii^^^sflj^^ 
As chrome was not found in the meteoric stones which fell at 
Stanneren in Moravia, it has been regarded as less characteristia 
of tkiniikaaaioiMi. M. Langiar^ howeasr, kaa fouadf that Ac 
amiHimi etanawfaidi Mi at Jonaae on the IMi JunalS19» 
ctmiaimd no nickel^ as appears from die following aualyms : 

Silez, - 4a . 

Alnaiiafi^ • • » 0 

LbM, m m m 7«50 

ChtUe of If aogiiiese, - - t.SO' 

Mpbtur, - - 1.50 

ChxoiQfi, • • - 1 

In ra-eocananing die stone whicih fell in lCaima» he has alao a». 

ccrtained that it actually cantaim a hal/ per cciit of chrome \ 
and hcucc he condbudesi that in so far as our knowlc^ goes^ 
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chronic shuuid be ronsideivcl as the niost conbUiiit ingredient of 
meteoric stones. • Jaumal de F^^^quSt A^mk tmu m 

SSL Muriate of Potash in RocJC'Salt. — ^M. Vogel has disco- 
vcHedi tint miCriiite of potash eadsto in xock-salt, and in cooif* 





% 









ixiv. p. 157. * . 

S8. Benzok Jeid^M. Yogd has dkoiyfeKd benaoie sieUI 
in a cryfltalBscMl 0ta((e between tbe skin and the k«niel 6t the 

Tonquin beam (from the Dipteryx odorata of WiHdeftow.) He 
also found this acid in the flowers of the Trijblium melilotua 
^^Seimifif, m sttch quwitit^r, thai he thinks it in^t be profitdlil y 
extracted frbm them fat the pmpows of sale. See Qflbett^ 
AfmaJm^ lxiv. p. 161. 

HATORAL HISTORY. 



New Ores qfLead^^We have stated in an account of 
new 0N8 of leadt published ia lest p* Ida that Br 
Fyfe fiHHid one of tfacni to he a mtpko^arhonaie of lead, and 

we stated, out of justice to that chemist, that he communicated 
this iact to us en the 6Ui of March* We understand that Mr 
Breakers es]mment& en Three new qpsdes of Leaden^ 
wetemadein X819» long befiM any expcrimants were made in 
Scotland ; but even if this had not heen the case, the single ex- 
peiiment made by Dr Fyfe could never have been stegarded aa 
mtmbaang with the i^ht of Mr Bfooke to be oonnde^ aa the 
first who <fetennined these apedmena to be new ores. We have 
some reason, however, to think lliat the ores exaiiiined in Ediu- 
hurgh are not tbe saaoe as^hose described by Mr Brooke,— n. b» 

25. lVuJiL:?ibcr(fs Geohf^if of Sm den. -^^This celebrated Swe- 
dish botanist has ibr some years past devoted his time to the 
atadyofgecvaaqr; aadia^snnawofm7,faoi^ 
legM mnwf of liw aiHidm |Nvt of Swedan* I^yhahaa 

published in the Acta U p&alienses, a masterly memoir on the 
petrifactious of Sweden, particularly descriptive ot\ those met 
with in tnoMitimi rocks. He has also puUiahed, aa a piodr»» 
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mus, an essay on the general geognostic structure of Sweden, 

wUcfa diiiidap hi. usual .niteness and wgadty. 

26. Diminution of the Wcders of the Globe. — Mountains 
having been ponjectured to be ibrniatious from a state of soiu> 
tkm in water, it has been inquired, What has become of the 
wt faodjr of fluid wiiiefa flamerly «iofmd the eaith, and alood 
over even the highest mountain peaks The following state- 
ment it is presumed may remove some of the diiiicuities at- 
tendii^ this queatiaQ. Snlta, when cryrtalliring from a ^te 
of aqueous aoliMiDii, ace not confinwd to die surfiKe of tlie 
liquid, but frequently nse above it. This efiect being consider- 
able in the small scale in our $oda cisterns, how much more 
atrildiifg mutt it not have been dticuig the crystallization of 
mountatna. If cryatak in a aoda ciftern shoot* an inch above 
the surface of the solution, it ciiiuioL excite surprise if, in the 
vast primeval fluid, crystallizations have in tills way risen many 
thousand feet above the krelcf^e fluid. If this be admitted as 
a lUr inference, it will go fiur in asMwting nato explain what has 
been called the dmunutiou of the original waters of the globe. 

Sn^. JMg^Ofcfe.---Charies P. Kfamnner^ an artist of Becfin, 

has lately published a globe, in which the mountains are beau* 
4ifliUy executed in relief. It is admirably calculated for coro- 
non^caling' lasting and accmmte ideas of the distribution and 
' gtoupbg of the great ranges of mountsina, and table lands 
in the different quarters of the globe. There are globes of this 
description of^ different sizes and prices. Globe, 16 inches in 
dtameter, 8 dollars, widiout names,— Hskh names lldoUars. 
Globe M inehea diameter, doUars, without namea^— with 
names, degrees, and finely finished, 50 dollars. 

28. Pansner on. the Fall of the Wolga.-^ln a paper of De' 
Pansner^a in the 6th Number of the Petoiburgh Journal, -** On 
the difference of Height bet wee n Qstaschkow and Astrachan, or 
the fall of the Wolga between these two places,'' we find the 
Mknmg tete. Fiom munenms observations made by M. Von 
Banner, it«p[N»n, diet Aatadian is sit^^ 15fi.lS FmkIi 
feet below the level of the sea. The lately published observa- 
tbns of the academician inochodzow at Kamiiscben on the Wal» 
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ga, which ib 568 werstis fiom Astradiaii, prove tlMH it is 189 
£ngi]sh feet below the level of the l>arometer at St Petersburgh. 
Now, as Petmbiogh ^ French feel above the level cf 
the sea» ^KamllKlieii nnut be llitl lowerlhao the euirftco of 
the sea. From this it follows, that the idea of a suhterranean 
communication with the CasjHan, and the higher lying Black 
Sea, is abmrd. M. Von Fanaiier records another calculation^ 
vUdi also pnms tbat Aatnichao liea lower than the level of the 
sea. M. Inochodzow says, Nikolajew is 28.462 Frendi feet 
lower tlian Petersburgh : if Petersburgh is 65.£44 French feet 
above the level of the aea, NikofaQew is a&78d Fhsnch Aet 
above the levd of the sea. But Astradiaiiial55*lMFn»eh&et 
below the level of the sea: Therefore Nikolajew is 191.910 
French feet above Astrachan.— It albo follows, from the obser- 
vatioo of Dr Haas (Ma Visite aux £aux d^Alexandie en 1809 
et ISIO, Moioow, 1811, p. lld-^ldO.), that NeutscherkaA lies 
192.841 French ieel above Astrachaii. But from Neutscher- 
kask to the Black Sea, the fall of the Biver Don is scarce- 
ly more than 8 feet. So that the Black Sea must be at least 
^185 feet higher than the Caspian Sea. Pallas in his Travels 
.s}K:iks oi the comparatively low level of the surface of the Cii^ 
pian, when contrasted witli other lakes. Fngelhardt and Par* 
fOt» in their late Travels in the Crimea and the Caucasus^ say 
duKt the Caspian is 804.8 French feet lower than the Black Sea. 
These facts contradict the groundless opinion of Reinegg, as 
stated in his Topography of the Caucasus, that the situation of 
liie Caqpian Sea b mudi hig^r than that of the Black Sea. 
M. Flsnsner, fiom mimerotis baroiBetrical observations, infers, 

that Ostaschkow is 802.84 French feet above the level of the 
sea; but Astrachan is 156.15 French feet below the level ci' 
the sea; 10 diat tibe relative height between Ostasdikow and 
Artnasbm, or the M of the Wolga, is 957.97 French feet. 
Pansner concludcb his memoir with the following remark : 
^( Geognostieally considered, the Moos Aiaunus of the ancients, 
die Hm§^ ^ the Wolga of modem geogmphen^ is nothinm^ 
move than a gentle incHned rising ground, intersected by nume- 
rous rivulets. The only rocks are those of the secondary and 
alluvial dsMes; aiid the surrounding flat country is covered 
with fine sea sand and niipaerpos bouldens resembling those 
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wntipii aUttg the ikmtm of the Mtife Hwse Ac* ptovi^ 

tiM tins place, in fotmcr times, when covered with the waters 
oi the ocean, was nothing niore than a submarine shallow ; and 
Urn dcitiuj! tto idea of a broken chni of graiHiK finoad bjF 
wmm timfltim hegbt, houMfw, ii iatiindiig ^ dM 

gec^ogist, on account of its being one of the highest points in 
the north of Europe, containing petrifactions of sea «^"f?ftkr 
Hie greatest haight I arat with m tlua diatnet, daring aqr 
jouniay in August 1807;I« between liie taenw of OstaacUom 
and Waldm, 1911.97 French feet aLuve Astrachau, which is 
1050.Si above the level of the sea.^ 

29. New Works cnPetrtfactums. — 1. The well known geologist. 
Baron Von Schlotheim, is just about to pubhsh an extensive 
work on petrifaciiDns, and, jud^ng ixom die aocuiM^ and eKten- 
aive kncnrkdge of the autlior, it cannot ftal to prove a TalueUa 
addition to this interesting branch of natural history. Em- 
tnerliogy the miueralogist, has also announced a work on the 
foflflil orgaiuc renudns met with in brown coal, and other new 
Ibrmatioiia of the aame descripdon* 8^ There bea jiitt been 
published at Leipzig, a work in folio, with numerous plates, 
entitled Geognostical Flora of a former world, by Graf Kasper 
iron Sternb^. From the platea of thia work, aent to the Wen> 
nerian Society by Count Breunnert the drawings af^iear to be 
faithfully executed, and many of the objects represented are of 
the same description with those so abimdantly distributed in 
our ooalAelda. 

SOOtOOT* 

80. Urmis hn^rosiris {Ursine Sloth, Shaw.) — In the year 
179^ there waa shewn in London, under the name Lion^nom' 
jfer, «n unknown animal from dicf neiirfabouilioad of PMnirin 
BengaL Pennant and Shaw who examined it, said it had grin- 
ders and canine teeth, but no fore-teeth, and hence they refer- 
red it to the genus Bradypus or Sloth, and from its geaml re> 
aemblanoe to the bear, named it Ursine SMk This en one nm 
opiinbn was adopted by several succeeding naturalists. JJR^&t 
referred it to the family Tardigrada, considering the description 
of Pennant and Shaw as correct ; but on account of the form 
and number of its teeth, and the form of its dsws, he scpamted 
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it ISnoni the gmit Bmdypufl, aad deMibed it at a. dutiiiet ga» 

ntM under the name Frocbihis, from its remarlcal^ novcaU* 
and extensile lip. It is also mentioned by Cuvier; but he lie- 
silateB as to its true place in the system, and remarks, that the 
fiiu of ItB teedi does not agree witk those of dM sloth tnbi^ 
Very lately, Hedemann, the celebrated oomparatrre aiMrtemiitt 
had an opportunity of examining a live specimen oi tins curious 
ammaly and was thus enabled to refer it to its true place in the 
sjrsleiiL He finds that it iapnmded with .cuctiiig teetb» and 
belongs not to the sloth, but to the bear or ursus tribe. The 
following is his description, Ursus longirostris : uaso elongato; 
labib ptot^imlibus ; corpote pilis longisy denais et nigris tecto : 
oc)& iooacuk aBia cofdifbrme orn^ Acioarding to Dr Francis 
Hamilton, it lives in holes wliich it digs, and subsists on frmts, 
sorgho, and white ants. 

dl* AooomrU cf^ a veud iimde wUh a StoordJM^'^A redsel 
whidi arrived at Liverpool about a year ago, (the Kitty, Captain 
Hodson,) from a voyage to the coast of Africa, being put into 
the graving-dock for the purpose of receiving some repairs^ was 
fimnd tobe perforated through the baw^ hy a haid bony substance. 
This substance, probably a part of die rostrum of a Xiphias or 
Sword-fish, had penetrated through a solid part of the vessel, 
where the thickness in timber and planks was 1^ inches of sound 
oak. The shattered end of the bone was y/mHe on the ouU 
side, and the smaller extremity appeared within the ceiling. 
The lalter part being observed by a carpenter, who mistook it 
ibr a trenail, he struck at it a blow with a maUet, hy which a 
postm of d» lq> was favoibBii eC Fittdiag^it to be aonetfaing 
oorious, he pcMitfad it out to Messrs J. and R. Fisher, shipbuild^ 
ers, the owners of the vessel, who caused it to be taken out. 
Xhe position of the bone ym at the distanoe oC four &et, hoii* 
soatdy 6nm the stem, aod tw ftet babw the smfim of the 
mier when the ▼essd was afloat Hence, it appeared, that 
when tlie ship had been in rapid progress through the water, 
she had bean aoet and sti*uck by a sword-fish advanoiag in an 
oniasite diiectMai» by the diock of which, or by the action of 
the water forced past the body of die ammal by the vesseTa 
progress, the snout had been broken ofip and detached. The 
bkw, though it must have been singularly forable, was not ob* 
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served by my person m the ship. Had the boae been with* 
drawn, 1^ ymad would probably bav« foimdflired. Tbe sub-* 
BlMioM through which h had penetiated ^were^a dieet of oop» 
per, ail oak plank ^ inches in thickness a solid oak timber of 
?! inches, and another plank alto of oak» of ^ inches. The 
bony Buhrtaiwy, whiab^ throi^ \he poUtcnaBe of Mesars Fisher, 
I was allowed to exanuoet is 15} inchts in length, 2^ inchea 
greatest diameter^ and weighs 1 lb. 2 oz. It is ueariy cylindri- 
cal at the point, but cousideraUiy compresaed towaidg the root. 
The loogosk and shoitept dianiates in the w wMV j ace vespec^ 
tivriy \^ inches and ; and in the thiokaat part, near the 
extremity, 2 inches and Most of the surface is rough, 

the colour grey, the fracture ylint/qry> The roughnes% which 
extBuds fdl round the bone to the distance of . d or 6 inchea 
from the point, and indeed all over it, excepting on a part of 
tlie surface, consists ot' minute tubercles or denticles, imbedded 
in a sidistance having the appearance oi an incrustation of tlie 
thickness of a shilling. . Some of the tubercles are wanting^ but 
thor cavities remain vimble. Whether these tubercles are na- 
tural to the substance on which they are found, or whether they 
arc the incrustation of a species of sertularia, I had not an op- 
portunity of determining, Thatpart of the surface which is firee 
from any denticles, appears of a fibrous bony texture. The 
broken extremity is hard, white, and sphntery in the fracture. 
In the interior of the bone are four angular perlbrations, running 
kmptudinaUy almost as fiur aa the very tip; they are from x'atli 
to |th of an indi in their largest diameter. — Wm, Scoresh^^uh. 

9SL Propagatim cf ih$ commtm Earik^ H^ona.— ^ttanncr. 
dam says, that the ooonnon earth-worm is first extruded in dm 

form of ()\ a or eggs, while many later writers, on the con- 
trary, maintain, that they are viviparous or produce hvinig 
young. In an excellent inaugural thesia by Dr Leo^ on tlie 
fltmcture of the Lumhtieus terrestfis^ publiahed in Germany, tlie 

old opinion of Swammerdam is conHnned, and the accuracy 
of l)r Leo^s observations has been confirmed by the a{^>covnl 
of the celebrated Riidolphi. 

S3. Preservation of' Eggs.^A& it is of great importance in a 
zook»gical, and even in an economical view, to be able to tranapoirt 



Digitized by GoogL 



Natural History. — BoUmy* 41^ 

eggs fresh froui one country' to another, it has been proposed as 
the best mode of effecting this, to varnish them with gum-ar^ 
Ue^ and then imbed tbem in poimded cfaah^ ThegunMunbic 
ABfiwers better than wmdi^ as it can be easily remcnred by 
washing in water, and the bed uf cliarcoal, by maintaining around 
the eggs a pretty uniform tempeinture, prevent.s them from suf- 
fering ftom the great dtematioDa of heat and cold, experiaided 
in carrying them to different countrieB. 

aoTAKlr. 

34. Nature o/' Hard Woods. — We have already alluded ta« . 
the remarkably abundant formation of calcareous earth in the 
genua Chain, and m that curioua tribe of vegetabtea m often 
conridered aa of animal CMigin, and named Corallina. Other 
plants are particularly distinguished by the quantity of silica 
they secrete, and of these, the best known are the rush and the 
bamboo. Masses of olica cf considerable magmtnde have been 
. cut out of the teak^wood; tins dreumstanoe, oonjoined with the . 
hardness and weight of the wood, led Professor Jameson to 
coiyecture, that the teak, and oUier smiilar woods, might con- 
tain aiBca, or even adamantine cadbenaoeous matter. This coA- 
jectnre has been oonfinned m part by the experiments on tsak 

made by Dr Wollaston, on the suggestion of Professor Jameson, 
who found that it contained a considerable portion oi silica, and 
sinular results have been since obtained by Mr Sivri^ghtof Msg* 
gedand, of which an aecdunt was lately conmunwrited to Ae 

Wernerian Society. 

S5. Urn of Icdand Mm^^fhe esculent properties of the 

. Iceland lichen are well known in many districts on the Conti- 
nent of Europe. Of late years it has been proposed to use it 
either alone or mixed with flour in the composition of bread in 
those £stricts where flour is scarce. The Saxon Government 
lately published a Report on this subject, which is fuU of 
information interesting to those moimtainous districts, where 
this plant abounds. In tins report, we are infimned, that 6 
pounds and fS loth of lidien meal boiled with iburteen times 
its quantity of water, and bake d in this state with 59| pounds 
of flour, produced 111 J pounds of good household-bread. With- 
out this additiimy the flour would not have prqciuoed more than 
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78{ pounds of bread; aMiscquendj, tiiis addition ot G pounda 
wd S2 lothi of lidien meal has occaAwfJ an increate of ^| 
of good bread. It is known, thai S pounds of floor yinld 
4 pounds of household bread. One pound of lichen meal, 
added in the form of paste^ gives an addition of nearly 6 
jpOttD^ and therefore k equmdent in dus Tieir, to About 
pounds of ilour, beeaiue it aftircis above 8| times mm bread 
than this. But at present nearly all tlie Icekiid moss col- 
lected in Germany, is sent through Hamburgh to England, 
where it is used in brewings and in the compontion of ship* 
biscuit, as it is said Uscuit wUch contttns it iu a ooosdtuent 
part is not attacked b) ui ms, and suffers little from the action 
of sefr*water. This iid)c% when deprived of its bitter principle^ 
ftnna an excellent soup^ and when coagtilat<?H, a good jeUy ; 
and it has been recommended in this prepared stale as an ex- 
cellent substitute for sago, (the pith of the Cycas circinalis}, 
sakpy and even for chocolate. 

36L JPIanCr wknh hMw hta^ con^Mittdcd spil% jliilsMiZSi^^PjNi* 

fessor Schwcigger of Konigsberg, in a lately pubHshed, very 
amusing and interesting work, entitled Beobachtungen auf 
Nafyihiiliarisebsii Beiasn,^ msmtajoSj thai sevend bodies dasorib- 
«d aa MOpli} teS) an true plaat8» audi as Corallina, and sevcnal 
other genera. He examined the Corallina Opuntia in different 
stages of its growth, and Ibund it had the vejgetable structure 
and thaiiU4;ikafeoiis crust was fiaiwed m the same mamMr as 
is observed in the yegetaUe genus Cbara. The ConMna n». 
bens he also discovered to be a plant ; and proved the saine to 
be the case with the CaraMina officinalUj tliat species so ire* 
tpiently met with in the Frith of Forth, and aU anund the coaala 
of dns isbukL The MUtepora cariacea, firom observations de. 
tmk'd in the work, appears also to be a calcui eous plant; and 
Sdbweigger is of optnioD, that all the species of the Lamarck* 
iaa genera Caramna, FinciUus and FksbeBana are of the 
same description. The Jk^^onkm bursa^ wldch linnanis ranges 
in the animal kingdom, is descrlbLtl as a fucus by Turner, 
under the name Fucus bursa, and the ^thor of English JBo» 
tany also figures it as a cryptogamous plan^ while Lamarck 
still retains it in the animal genus Ak^onium. Olivi describes 
it as a particular vegetable ^eaus, under the tide Lamarkia : 
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Batumi Hktoi'i^, — Boi<inij, '♦M 

Ijoxummi^ yegMAc naturei and desciibeslit 

as a species of his genus Spongodium ; and Schweigger proves, 
by numerous observations, its vegetable nature, and advises it 
to be placed betveen the genera Fucus and Conferva. 

87. Nodftmai Fragrance (f different Pfowto.— The pecu- 
^ liarity of plants which emit tlieir aroma in the evening, has 
occupied so much the attention of botanists, and has given rise 
to 80 miicfa discuBskm, that any novelty on the subject is not per- 
haps to be expected.' Mr Johnson, HUl-Top, near Wether-' 
by, has remarked, that the evemiig primrose ( (Erwihera bief^ 
an bdigoious plant, which' grows plentifully on some 
parts of the western shores of thb island, particularly in Lanca« 
shire, and some of the counties of the principality, exempJifiea 
this singularity. On a rampant and luxuriant plant, which he 
had in a large pot during die last summer, he made many ob- 
servations. For an hour or more before sunset, he noticed that 
the flowers appeared just ready to burst, and that soon after the * 
twilight commenced, they opened most rapidly, and sometimes 
ivith a motion or jerk, extremely distinct. The delicate odour 

» was faintly perceptible, as soon as the petals were fully •expand- 
ed, but became much more pungent, when the evemng wasfkither 
advanced, and then at intervals could scarcely be perceived, 
but was soon emitted again additionally powerful. The (E«o- 
ikem pumUa^ and the beautiful Braziliaa (E. long^a, hove 
both the same property of expanding their flowers in the ewm» 
ing, bul on these he has not made any particular observ ations. 
The beautiful and delicate tuberose, (Folianthes iuberosajy so 
raudi pfised for its degant flowers and dianning fragranoey 
may alw be adduced as an example of the subject under oon- 
aideration. Mr Johnson had, last July, a fine plant, about 
five feet in height, in Uossom, in a room, which he observed 
emitted its effluviam most stfong^y after sunset. One sultry 

, evening, after thunder, (it is believed the 16tii July, on which 
day the thermometer stood at 81' m the shade,) when the at- 
mosphere was evidently highly chai^ with the elecu ic fluid^i 
Mr Johnson was surprised at seeing smaDqiaiks^ or adfitittatia» 
of a lurid flame colour, darted with apparently exeesriverafidity 
and momentum, from two or three of the expanclocl flowers, 
which were be|^nnmg to ftde, and at the same time the odour I 
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was so powerful, as to be paiiing and unpleasant. He could 
Qoi peroetve My di^Beraoce in the stvengtb of the odour at diffe- 
mt inleevalt^ but during the whole evening its intennty teem- 
ed to be ccjuable. He has subsequeiillj noticed, that the smell 
iirom the iiower is most diffused in the ligiUy^but he has not 
agaiii observed the nngukr electric phenomeixNi) though he 
has nightly and attendv^y looked for it During the time 
of the appearance of the flashes or sparks, he was anxious to 
know whether their emissiou were attended by a crackling or 
snqpfNiig noise^ as b the ease when the electric spark is eBdted 
6am a diarged jar; but though he was most attentive, he was 
not conscious of hearing the least noise. The Daphne Fontica, 
& hardy evergreen, originally broaght from the Levant, but 
now eonrooD in our giundeiis,. is another Nightingale of the 
vcgetaUe nce,"^ which, when in bloom, is very fragrant in an 
evening, especially when the air is moist ; indeed, a humid state 
of the atmosphere seems favourable to the emission of their 
effluvia by different planto; henoe we find that mignonette 
(Eeweda oiormfajf. walUflowen (ChdnmAui ^ekij, he, atft 

peculiarly sweet alter bhuwers.. 

GENERAL SCIEKCE^ 

S& Prppo§iU ft> wmUr m SfUt^gen^^lt is much to be is* 
gretted, that hitherto no srientifie aooount has been pubUhcd of 

the winter climate of Spitzbergen ; and this seems to have been 
owing principally to the circumstaBce of the persons who winter*^ 
ed there at different times bei^g uneducated and unprovided 
with instruments fiir* making observatkms. One of our scaen- 
tific correspondents, who has visited Spitzbergen, writes to us, 
It ill to be regretted, we have not a regular re^^ster of a win*; 
ter in ^tabogen, I think, if properiy gone aboa% it nug^t 
be aecompKshed^willi little Kasard, notwithstanding die dird\il 
accounts given by those who have passed a winter there. It is 
an und^rtaking'.which I would jcnn in with very great pleasure.'^ 
liie gentkman who makes this proposri, we know, is wdl qua** ^ 
ISBed fornich an undertridng. 

89. Buman JSapediHof^ tnlo Froem Ocean, hjf lAeitU^ 
naialMsiurm^inikey^ Rusnan Lieutenant Ia*' 
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• sarew, who last year [xt formed a voyage into the Icy Sea, in the 
ship Nowaga Sema, has just published an account of his pro- 
oee^ngs. The vessel wa» fitted out at AidmogdL The crew 
eonfflsted of fifty men, besides offiGenk The ship left Apdumgel 
on the 9th June old style. Her destination was the Strait of 
Waigats, and irom theuce around the coast of Nova Zembla. 
After overoonung the greatest difficulties^ owing to the enonnottB . 
accumulation c^ice, thef reached the entrance of the Strnt d 
Waigatz, on the 27th July ; but the same cause prevented them 
landing on the coast. The perpetual fog and intense cold liad 
a most peniicioua effect on the health of the crew. Not a^raoe 
of vegetation could be seen, the land every where appearing deep* 
ly covered with snow. It sccuied as if the ice was now more ac- 
cumulated here than in iormer times, because the Russian hunts* 
men have for several years abandoned their pursuit of the white 
bear in Nova Zembla. The vessel, after having reached 9S*^5P N. 
Latitude, and 58 8' E. Long, imiii Greenwich, and determined 
some points in the coast, was forced to return to Arcliangel, as the 
seasonfor sailing in those dreary rq^oDS was at an end. Several 
of the crew died on the way; and on their arrival in Archangel, on 
the 4th September old style, only six of the crew were able to do 
duty^— the oiHcers being oUiged lo asast in navigating the»ship. 

40. Ea^editlon of Discovery in America. — Messrs Roberts and 
Henry, both Welchmen, and well acquainted with the language 
btilh of N(»rth and South Wales, have undertaken an estpedi- 
tion to the country comprehending all the southern ramifica* 
tions <^ the great river Missouri, for tlie purpose of ascertaining 
the existence of a race reported to be the descendants of certain 
Welch emigrants. Gazette of St Lome* 

4L French Expediiiion of Discovery. — The J'rench ship of 
discovery Ununa^ under Captain Ereycinet» was wrecked on 
the 14th of February 1820, by striking against a submarine 
rock at the mouth of French* Bay, Falkland Islands. All the 
crew, and ail the papers, and objects acquired during the expe* 
dition, wwe fortunately saved. M* Fteydnet has^ no doubt^ar- 
jived ere this in France, and we hM»k forward with mudi inter- 
est to the publicatioa of the account of his voyage« His mag- 

t 
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Iietscai obief¥atiiuiQ& wiil, we imdecstaadl, be partkuiarij va- 



4f. HelglUs of different Points of the Cluihi of Jura, — The 



Lake of Geneva, which is 372.93 metres, or 1151.1 Paris feet 
above the ^a. 
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eiiijficid, oil the level of the street, i 

JBiUioi/iequs Univeruiky Pev. 1820, p. 94, 

48. Temperature of the Lakes of Thun and Zug, — Mr de la 
Beche has obtained the foUowiug results in measuring the tem? 
penstim of the lakes of Thun and Ziig. 

- Fahr. Fahr. 

60* i-ake of Zug, surface^ 58* 
4S Zofr Uiathotts, 4St 

t5 4{ 
38 41 
Bibl. Uidvars^, Juin 1820, p. 144 

44. Sinfridar dtscrraery respecting Copper-plate PrinHng^ 
— M. Gonord is said to have excited the surprise of the public, 
by announcing that he can take impresttons from an eiigrave4 
coppeiplale on any scale, eitfaer*laq;eror smaller than the. plate. 
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xsHthout requiring another copper-fUUc^ or occupj^ing more iltrni- 
tm or three hours. For example, from the large atlas engnu 
vi^gs of the BeMriplkm de PEgypte, he oGiild make m adition 
in octavo without changing the plates. The certwnty of the 
process has been corroborated by the members of the jury ad- 
mitted into hia mrka; and the jury, in coDsequence, decreed a 
gold medal to M. Gonord. Ann. de Ckm. xin. p. 98. Thk 
discovery, if there is no mistake about it, must be considered as 
one oC the most surprismg that has ever been made in tlie arts. 
We can see no rauxm why stereotype plates, or pages of types, 
should not be employed to yidd duodedmo and iblio editions 
g£ the same work, and ^\ hy tlie same die should not be enjoy- 
ed in couung tarthings as well as crowns. 

45. Eoctraordknary diversity of colours iised tfi Moitdc teof^, " 
-—In an extract from Mr CadePs Travels, in a former number 
of this Journal, an aooount is ^ven of the manufacture of Mo- 
saic, inwhidi it is stated that 17>000 tints of edonr aie employ- 
ed in imitating the finer paintings. In a very amusing work of 
the celebrated Gothe, entitled Winkehnann und sein Jahr- 
hnndert;^ it is stated that about 15,000 vwMws of ookmr are 
employed by the workem in inosaic in Boum^ and tliBt tfiere are 
50 shades of each of these varieties, from the deepest to the pa- 
lest, thus afibrdmg 750,000 tints, which the artist can distio. 
giush with the greatest facility. We should inu^ne, with the 
ONnmand of 750,000 tints of eoiour, that the most wied and 

beautiful painting might be perfectly imitated ; yet this is not 

the case, for the mosaic workers find a want of tints ev^ 
atf^ f lf ^ ^tfK astonishiii|g Tariety* 

46. Popukttion of Vm IHemetCe LamLi^The total popolatiim 
of Van Diemen's land in 1819 was about M60peiiaos; the 

free persons being 9074, and the convicts 2289. The whole 
number of acres in cultivation was 83S0. The number of 
horses was SG6; homed cattle 23,1^;- and sheep 172,12& 
There were 10 sehoob on the idand, and IND Maffp 
/owwrft W 57. p. 220. 
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Art. XXX. — List of Faieftts granted in Scotland since SOth 
May 18S0. 

xTo William Ken d rick of Birmingham, county of War- 
wick, chemist : — Invention of " The manufacture of a liquid 
from materials now considered useless for that purpose, and 
the application of Uie same liquid to the tanning of hides and 
other articles requiring such process/" Sealed at Edinburgh 
10th July 1820. 

fi. To William Erski^u Cochean£ of Somerset Street, 
Portraan Square, county of Middlesex, Esq. : — Invention of 
•* an improvement in the construction of Lamps.*" , Sealed at 
Edinburgh 11th August 1820. 
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Kirwans observations on climates, 12. 

Klaproih, M. on the archipelago of John Potocki, 253* 

Kutch, account of the earthquake at, 120. 

account of a dreadful storm at, 198. 

L 

Lambert on mean temperatures, Q. 

Languages of Loango and Mayuroba, 212± 

La Place, Marquis de La, on meteoric stones, 197- 

Lasarerv's expedition into the frozen ocean, 4! 1 6, 

Lassaigne and FcncueUe, MM. on delphine, S05. 

Latta, Dr, on icebergs, 237. 

Lead-ore, account of new species of, II 7^ 13S± 

Light, absorption of, by tTystals, 24i3* 

Livingston, Mr, on the thermometer as an indicator of a ship's ap- 
proach to land, 247- 
Loango tongue, specimen of it, 215^ 
Luminosity of wood steeped in lime, &c., 343. 
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Mackenzie, Sir George, on the vision of the humble and honey bee, 67. 
Macnabj Mr W. on a suspended plant of Ficus Australis, 77' 
Magnetic equator, on the position of the, 4QL 
Magnetism of the earth, account of the, 
Mairan on mean temperatures, 78. 

Mallivully, account of the strata at the diamond mines of, 72. 
^andingoes, account of the, IO9. 

Map of the route between Tartaryand Amarapura, account of the, 32. 
Mayer's fommla for mean temperatures, Hj note. 
Maxwell, Mr, on the identity of the Congo and the Niger, 182. 205. 
Muynmha tongues, specimens of, 215, 
Meteoric Iron, method of imitating, 4Q5. 
Meteoric Stones, 197 * 
Meteoric Stones in the form of leaves, 4 02 . — height of meteors from 

which they fall, 40.S. — ^Their characteristic ingredient, 4QfL 
Mica^ on the dichroism of, 244, 
Micrometer, prismatic, on a new one, 1 90. 
Microscopes, single, account of new ones, 74. 
Mineralogtf, account of Professor Mohs' ^stem of, 154, 217. 
Mines in America, on the temperature ot, 286. 
Mirage, on a case of lateral, 400. 

Mohs, Professor on a new system of crystallography and minera- 
logy, 154, 317, 
Morosi, M. on jets of water for driving water-wheels, 1 94. 
Morphia, analyis of, 2(ML 

Mosaic-rvork, account of the colours used in, 419* ^ 
Mosotti on the figure of the sun, 400. 
Mountains, on the distant visibility of, 192. 

Muriate of gold and soda, analysis of, SJj4. ► 

of potash found in rock-salt, 407. 

Musket, Mr D. on iron-ores, 21L 

Musical Instrument, account of a new one, 194. 

N 

Naxme, Mr Edward, his process of artificial drying and freeaing by 

the air-pump, 5£L 
Needle, on the dip of the, 401. 
— — on the retrograde variation of the, 179. 

on the variation of at Spitzbergen, 19d 

Nervton, Sir Isaac, on the family of, 293. 
Nickel, sulphate of, SIA^ — Carbonate of, 319. 
Niger, on the identity of with the Congo, 104^ 205. 
North Sea, on the bed of, 42* 

O - 

Observatory of Gottingen, account of the, 396. 
Octahedral iron-ore, analysis of, 31 3. ^ . 
Oify substances, observations on, 302* 
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Okes, Mr J. on some fossil remains of the beaver in Ounbridgru 

shire, 185. 
Oosima, volcano of, S5X. 
Oxymuriait of Ime, Sl^ 

P 

Pansner on the &11 of the Wolgra, 408* 

Paraselene, account of one seen at Liverpool, 402. 

Paris, Dr, on a new vegetable principle, 387. 

Park, correspondence between him and Mr Maxwell, 102, 205* 

Patents, list of, granted in Scotland, 204« n 

Peacock, Rev. G. on a new observatory at Cambridge, I50. 

Pearson, Rev. W. on a new prismatic micrometer, 189, L9Q. 

Pellclicr and Caventou, MM. on Brucine, SQiL 

Pe/idfdum, on the length of the, 27. * 

Perkins, FairmaH and Heath's invention for perpetuating engravings 

on steely \ML 
Perkins on the compressibility of water, I96. 
Perspective, isometrical, 184, 

Peschier, M. on the red snow of Mount St Bernard, SO7. 
PHrifactions, new works on, 41 Q. 
Pkifsical strength of men, remarks on, 196. 
Pitcaim's Island, account of the inhabitants of, SSO- 
Plants, account of some rare ones presented to the Botanic Garden of 
Edinburgh, 114. 

Plants that are confounded with animals, account of, 414 — Ditto, on 

the nocturnal fragrance of, 415. 
Platinum, alloy of, with steel, .^11. 
Potocki, John, on the Archipelago of, 2^ 

Pi/rites, cubip, analyses of, SI 3. — Id, Magnetic, SI 2. — Id. Sesquisulphu- 

ret, 313* — Nitrosulphuret, 31.1. 
Pyrolignous acid, on the antiseptic powers oft 2L, 
Pyro-uric acid, analysis of, 31iL 
Pyro-urate of lime, 313. 

R 

Ram^atf, Mr W. on the antiseptic power of the pyrolignous acidj^ 21, 
Randa, destruction of the village of, 274. 
Red snow of Mount St Bernard, 307- 

Refraction, double, account of Huygens' theory oft 148« 277> 
Reii, Dr Thomas, on the family of Sir Isaac Newton, 293. 
Refifta, on the fluctuating sensibihty of, 92. 
Rhodium, alloy of, with steel, .Sll. 

Robison, Mr John, on Mr Watt's flexible water-main, 60. 
Rock-crystal, on the double refraction of, 23^ 
Rosin, analysis oft 200. 

licfffal Society of Edinburgh, proceedings of the, 181, 395. 
Rutherford, Dr Daniel, biographical notice oft 183. 
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St Bernard, Mount, red snow of, 307. 

Sedgwick f Professor, on the geology of Cornwall, Ac. 1S6. 

Samwich Land, account of, 376. 

Saussure, M. Theodore, on oUy substances, 302. 

Seasons, on the difference of, g64. 

Sepulchral Caverns of Egypt, account of the, 345t 

Sexes, on the comparative number at*, at birth, 296. 

Shetland, New South, account of its discovery by Mr Smith, 367* 

Siderography, account of Perkin's new art of, 

Sirenc, a new acoustic instrument, account of tlie, 1 93. 

Smith, Mr Thomas, on the fluctuating sensibility of the retina, Qi^ 

Mr, discovers New South Shetland, 369. 

Smitlison, Mr, on sulpliate of barium and fluoride of calcium, 4Q4> 
Sound, on the increase of, during night, 195. 
South, Mr John, on double stars, I9I. 

Spedjic Gravilies of oils at different temperatures, 3D2, — of alloys of 

steel with different metals, 312* 
Spectra, ocular, 97* 

Spilzbergai, proposal to winter in, 4l6. 
Spontaneous Combustion of cloth, 199' 
Sulphuric Acid, analysis of, 313* 
Sumbawa, volcanic eruption in, 389« 
Sun, on Uie figure of the, 400. 
Steel, alloys of, observations on the, 3Qfi» 
Stethoscope, account of the, 13£^ 

Stevenson, Mr R. on the Bed of the German Ocean, 4S< 
Stewart, Mr John, on American ferns, IS.S. 

Straton, Colonel, on the subterranean temple of Ipsambul, 6I. — on the 

Egyptian sepulchres, 345* 
Stodart, Mr, on the alloys of steel, 30S. 
Subcarboftate of Ammonia, analysis of, 314. 
Sublimate, corrosive, antidote against, 40fi. 
Submarine Fir-trees in Orkney, account of, IflQ. 
Svlphato-carbonate of Lead, account of, 11 7. 
Sword^h, account of a vessel struck by one, 4LL 

T 

Table, thermomctrical, kept on board the ship Asia, 251* 
Teak-wood, on the silex it contains, 413. 
Temple, subterranean, account of the one at Ipsambul, 62* 
Thermometer, ^ an indicator of a ship's approach to land, 5247. 
Tiger, account of a conflict between one and Lieut Collet, 203. 
Tilesius, Dr, on the volcano of Coosima, 349. 

Timber, on the difference between it when felled in winter and sum- 
mer, 2(IL 

Traill, Dr Thomas, on a paraselene, 402. 

U V 

m 

Uredo Nivalis, on the growtli of, 2fi(L 
Ursus Imt^rostris, account of the^ 41iL 

I 
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Vacuum, on the caloric of a, SQl^ 
Venus, observations on, 191- 

Violin, method of playing on it and the vioHncello witli the feet> 194. 

Vishnu, on the golden image of the Idol, 

Vision of Bees, observations on the, 67. 

Volcano, account of the smallest in the world, 349* 

Volcanoes of Auvergne, account of, 359. 

Volcano in Sumbawa, 389. 

W 

Wahlenherg*s geology of Sweden, 40?. 

Wallace, Professor, on the quadrature of the conic sections, 395. 

Waier, on the compressibility of, I96' 

. of the globe, on the diminution of the, 4D8. 

Water-pressure Engine, account of Mr Dickson's new one, 1 76. 

Water'Main, account of Mr Watt's flexible one, &L 

WateT'Wheels driven by jets of water, 195. 

Watt, Mr G. on submarine groves of fir-trees in Orkney, TOO. 

Watts, Mr W. on the length of the pendulum, in reply to the Quarter- 

ly Journal, 27- — on the ellipticitv of ihe earth, 2fifi. 
Weisshorn, descent of the glacier of, 274. 
Wemerian Natural History Society, proceedings of, IMa 
Whewell, Mr, on the position of the apsides of orbits of great eccen* 

tricity, 147. 
^To^a, on the fall of the, 403. 

Wood, luminous property of, when steeped in lime, &c. 343* 
Wootz, method of making, 405. 

Y 

Yule, Dr, on some rare plants presented to the botanic garden of £din< 
burgh, 114. 

2 

Zimome, account of, 198. 
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